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Thk  contents  of  this  book  were  mainly  written  on  board  H.M.S. 
"  Challenger/'  and  sent  home  from  the  various  ports  touched  at, 
in  the  form  of  a  journal.  Much  of  the  book  has  been  printed 
directly  from  the  sheets  of  foreign  note  paper  on  which  the 
journal  was  transmitted  Since,  however,  very  much  of  it  was 
int.ended  for  family  reading,  a  good  deal  (tf  matter  doscriptivc  of 
various  well-known  animals  and  phenomena  has  been  struck 
out,  as  well  aa  the  accounts  of  the  lung  voyages  and  various 
dredgings. 

A  considerable  amount  of  the  less  tcclmical  matter,  even 
though  treating  of  matters  ofl-en  before  described,  contained  in 
the  original  letters,  has,  however,  been  retained  in  tlie  hopes 
Uiat  it  may  interest  general  readers.  The  whole  has  been 
revised  and  coirected,  and  the  scientific  names  of  birds  and 
animals  have  been  corrected,  as  far  as  possible,  by  means  of 
the  Qotices  of  the  "  Cliallenger  "  collections  pti>>lishf  d  by  various 
qsedalists  since  the  arrival  of  the  sliip  in  England. 

I  venture  here  to  make  an  appeal  to  specialists  engaged  in 
working  at  •*  Challenger  "  mat^riiU  to  spare  me  copies  of  their 
papers,  and  to  assure  them  that,  as  I  hope  tlds  book  will  show, 
I  take  an  interest  in  the  collections  of  all  kinds  made  during 
the  **  Challenger's  "  voyage,  that  I  took  a  large  share  myself  in 
the  bringing  togetlier  of  the  collections,  and  that  such  papers 
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will  not  be  thrown  away  upon  me.  It  is  almost  impossible  to 
collect  them  unaided  from  the  various  Jouruala  in  which  they 
are  published. 

I  have  given  in  the  form  of  foot-notes,  and  also  in  some 
instances,  at  the  ends  of  the  chapters,  references  to  various  works 
relating  to  the  subjects  treated  of  No  attempt  has,  however, 
been  made  U)  afibnl  n  complete  biblioj^aphy ;  I  have  merely 
noted  do^v^l  tliose  works  which  I  have  happened  to  consult 
myself,  in  the  hopes  that  such  references  may  be  found  of  some 
assistance.  At  the  end  of  the  book  I  have  given  a  list  of  books 
and  papers  pubUshed,  relating  to  the  '*  Challenger"  Expedition. 
Tliis  is  no  duubt  far  from  perfect ;  I  have  only  made  it  as  fidl 
as  my  information  allows. 

I  should  have  wished  to  have  been  able  to  illustrate  tliis 
book  more  fully ;  the  reason  I  have  not  done  so  is  simply  that 
of  ex}»enae.  I  Iiave  introduced  amongst  the  Bgures,  which  are 
otherwise  new,  about  twelve  which  are  printed  from  cliches, 
and  which  may  no  doubt  be  familiar  to  some  readers  as  occur- 
ring in  other  works.  I  make  no  scruple  to  use  them  as  illus- 
trating the  subject,  and  as  being  better  than  no  figures  at  aU 
of  the  objects  referred  to. 

Since  it  was  not  considered  expedient  to  attach  a  Botanist 
to  the  "  Challenger "  Kxpedition,  because  the  special  work  of 
the  ship  lay  in  deep-sea  exploration,  I  undertook  the  collection 
of  plants  during  the  voyage.  I  received  instructions  at  Kew 
before  starting.  My  best  thanks  are  due  to  my  friend  Sir 
Joseph  Hooker  for  the  constant  encouragement  in  my  work 
wliich  he  conveyed  to  me  by  letter  throughout  the  voyage, 
and  for  the  care  and  trouble  bestowed  on  my  collections.  I 
have  to  thank  furtlier  my  friend  Prof.  Oliver  for  the  prompt- 
ness with  which  he  examined  the  collections  and  named  them, 
and  made  aiTangements  for  the  description  and  enumeration 
by  various  authors  of  all  the  cryptogams  as  well  »»  for  kindly 
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(iTGctiug  and  ammguig  for  publicatiou  of  my  own  notes  on 
slants  collected,  and  for  presenting  the-m  to  the  Linnean  Scxiiety. 

I  have  to  thank  my  friend  Mr.  "W.  T.  Thistleton  Dyer,  for 
much  kind  assistance  and  information  conveyed  U>  me  through- 
out the  cruise.  I  have  also  to  thank  the  various  authors^ 
whose  names  will  be  found  in  the  list  of  papers  at  the  end 
of  this  ixK>k,  for  having  undertaken  the  description  of  my 
collections  of  cryptogams  and  other  plants. 

To  my  irieud  Prof.  G.  Rolleston  I  am  indebted  for  variouaj 
kind  offices  performed  during  the  course  of  my  voyage^  and 
for  having  seen  through  the  press  several  scientific  papers  sent 
home  by  me  for  publication. 

I  would  here  express  my  obligations  to  Sir  C.  "Wyville 
Thomson  for  having  selected  me  as  a  member  of  the  Scientific 
Staff  of  H.M.S.  "  Challenger."  The  fact  that  tlie  "  Challenger" 
£xpedition  started  at  all,  is  principally  due  to  the  energy  anc 
peneverance  of  Sir  C.  VVp-ille  Thomson  and  Dr.  Carpenter' 
I  sincerely  hope  that  before  very  long  another  scientific  ex- 
ploring expedition  may  be  despatched  from  England  under 
Uovenunent  auspices. 

1  would  also  return  my  best  thanks  to  Captain  Sir  G.  S.  Nares 
and  Captain  F.  T.  Thomson  fur  their  invariable  kindness  and 
courtesy  to  me  pei-sonally,  and  for  the  many  occasions  on  which 
they  gave  me  sjieoial  assistance  in  my  work  during  the  voyage. 

I  am  further  bound  to  express  m}*^  gratitude  to  all  my  mess- 
mates and  many  friends  on  board  the  ship^  who  constantly 
helped  xne  in  various  ways.  The  interests  of  a  Commander 
taxi  a  First  Lieutenant  on  board  a  man-of-war  are  as  directly 
opposed  to  all  scientiiic  operations,  especially  those  of  Botany 
Zoology,  which  are  necessarily  more  or  less  connected 
itli  dirt  and  untidiness,  as  they  can  possibly  be.  I  have  to 
tliAuk  Captain  J.  F.  L  P.  Maclear  and  Lieuts.  P.  Aldrich  and 
A.  C.  R  Bromley,  for  having  so  often  good-naturedly  put  up  with 
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my  various  messes  and  distigurements  of  their  decks.  My  best 
thanks  are  further  due  to  Staff-Commander  T.  H.  Tizard,  Navi- 
gating Officer  of  the  "  Challenger/'  who  piloted  us  so  safely 
amongst  so  many  reefs  and  into  so  many  little-frequented 
harbours.  He  was  always  ready  to  afford  information  during 
the  voyof^e,  and  has  also  done  me  raueh  most  generous  service 
in  this  way  subsequently,  wliilst  I  have  been  preparing  the 
present  work  for  the  press.  A  reference  to  hia  valuable  papers 
on  deep-sea  temperatures  will  be  found  in  the  list  at  the  end  of 
this  book. 

To  Mr.  K.  liioharfis,  our  Paynmstcr,  we  were  all  indebted  for 
the  careful  planning  of  many  pleasant  excursions  on  shore  and 
various  acta  of  kindness. 

My  indebtedness  to  my  colleagues,  Mr.  J.  Y.  Buchanan, 
Mr.  J.  Murray,  Dr.  J.  J.  Wild,  and  the  late  R  Von  Willemoes 
Suhm,  I  have  expressed  in  several  places  in  the  text  of  this 
work. 

It  is  perhaps  somewhat  out  of  place  in  a  private  work  of 
the  present  kind,  to  express  my  gratitude  to  the  actual  pro- 
moters of  the  "Challenger"  Expedition — The  Lords  of  the 
Admiralty.  I  cannot,  however,  refrain  from  saying,  as  has  so 
often  been  done  before  by  others,  that  all  honour  is  due  to 
them  for  having  promot-ed  this  memorable  Expedition,  and  for 
the  completeness  with  which  it  was  furnished  in  every  respect. 
The  thanks  of  aU  scientific  men  are  due  to  them,  and  I  cannot 
but  feel  pereonidly  thankful  in  consideration  of  the  extreme 
pleasure  which  I  derived  from  the  voyage. 

Thanks  arc  no  less  due  to  the  two  successive  hydrographers 
to  the  Admiralty,  Vice-Admiral  Sir  G.  H.  Richards,  Knt.,  C.R, 
F.R.S..  &C.,  and  Captain  F.  J.  Owen  Evans,  RN.,  C.B.,  RR.S., 
for  Uie  skill  with  which  the  Expedition  was  planned  and  carried 
out.  1  have  to  thank  both  of  them  for  many  advant4iges  derived, 
and  also  for  their  personaKkindness  to  me  on  all  occasions. 
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To  Mr.  W.  B.  Blakeney,  E.N.,  I  am  personally  indebted  for 
varioua  arrangements  made  at  home  by  bim,  during  tbe  voyage, 
for  my  benefit 

I  have,  finally,  to  thank  my  friend  Prof.  E.  Eay  Lankester, 
Fellow  of  Exeter  College,  for  assistance  and  advice  received 
during  the  progress  of  this  book;  and  also  my  friend  the 
Rev.  Thomas  Sheppard,  B.D.,  Fellow  of  Exeter  College,  for 
having  kindly  read  through  all  the  proof  sheets,  and  assisted  in 
their  correction. 

Exeter  College,  Oxfobd, 
Decmhery  1878. 
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ClrcniBsianccs  of  the  VayiMre. — II.M.S.  "  CluilleD^er/'  a  main- 
deck  corvette,  with  auxiliary'  steam  power,  loft  I*ortsmouth  on 
DeOQtnber  21st,  1872.  for  a  voyage  of  three  years  and  a  half 
louad  the  world.  The  object  of  her  cruise  was  to  investigate 
Bcientilically  the  physical  couditioiifl  and  natural  history  of  the 
deep  sea  all  over  tlie  world.  The  ship  was  with  that  aim 
specially  fitted  with  sounding  and  dredging  apparatus,  and  car- 
ried a  scientific  stall*,  apjioiiitcd  by  tlio  Lords  of  the  Ailrnimlty, 
and  placed  by  them  under  the  direction  of  Sir  Charles  WyA'iUe 
Thomson,  F.HS..  &c.  I  accompanied  the  expedition  as  one  of 
the  nahiralists  on  this  staff. 

In  consequence  of  the  special  nature  of  the  mission.the  sea  voy- 
ages were  tedious  and  protracted,  the  ship  being  constantly  stopped 
on  its  course  to  sound  and  dredge.  Since  the  i-esulta  obtained 
by  detJjHsea  dredging,  even  in  most  widely  distant  localities,  were 
Tcry  similar  and  somewhat  monotonous,  all  reference  to  them 
will  l>e  deferred  to  the  end  of  tliis  narrative  ;  where  their  uatural- 
history  aspects  will  be  discussed  shortly  aa  a  whole,  and  where 
oceanic  animals  and  plants  will  also  be  treated  of  to  some  extent. 

"^  voyage  of  the  "  Challenger  "  occupied  three  years  and 
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155  days,  and  out  of  tliia  period  about  520  days,  or  portions  of 
these,  were  available  for  excursions  on  shore.  A  ven'  large  pro- 
portion of  the  time  in  harbour  was  necessarily  spent  at  places 
where  dockyards  and  workshops  were  available  for  repairs  to  the 
ship.  The  stays  made  at  le.ss-frequented  places  of  especial 
interest  to  the  naturalist  were  comparatively  short.  This  cir- 
cumstance should  be  borne  in  mind  by  the  reader. 

After  stopjiing  at  Lisbon,  Gibraltar,  and  Madeira,  which 
latter  island  was  afterwards  visited  a  second  time,  and  will  be 
referred  to  in  the  sequel,  the  ship  reached  Tenerifife,  one  of  the 
Canary  Islands,  and  ancliored  off  Santa  Cruz,  the  cliief  town  of 
the  island,  on  February  7th,  1873. 

Tenerlffto,    C'lUiarT   Islands*,    February   9tli  f  14th,   1S93. — The 

moat  strikiug  feature  in  the  natural  vegetation  of  Teueriffe  is 
the  Eapharhia  canarUnsis.  The  fleshy  prismatic  branches  of 
this  plant  are  devoid  of  leaves,  have  a  blueish-green  coloxir,  and 
are  perfectly  straight  and  perpendicular,  l)eing  disposetl  side  by 
side,  and  10  or  15  feet  in  height.  The  plant  is  abundant  all 
over  the  rocks  at  a  low  elevation,  and  resembles  a  cactus  in 
appearance.  It  has  an  abundant  milky  juice,  which  is  very 
acrid  and  poisonous.  Of  the  introduced  vegetation,  the  planta- 
tions of  the  broad-lobed  cactus  (Opuntia),  employed  for  the  raising 
of  the  Cochineal  insect,  are  curious.  The  crop  of  insects  was,  in 
the  month  of  February,  just  being  started  on  the  plant,  that  is  to 
say,  the  female  insects  were  being  placed  upon  the  leaf-shaped, 
lobes  of  the  plant  to  lay  their  eggs,  and  start  a  fresh  brood.  The 
females  are,  when  thus  put  out  at  the  beginning  of  the  season, 
held  on  to  the  plants  by  means  of  white  rags  tied  round  the 
lobes.  Hence  the  fields,  when  seen  at  a  distance,  look  as  if  they 
contained  some  crf>p  l)earing  a  c^mtimious  sheet  of  large  white 
blossoms.  1  was  greatly  puzzled  by  them  when  looking  at  them 
as  the  ship  was  approaching  the  island.  Tlie  island  is  so  steep 
and  i*ocky  that  it  has  been  terraced  for  purposes  of  cultivation, 
and  nearly  every  available  sjjot  has  been  treated  in  this  manner. 
I  accompanied  a  party  on  an  excmision  up  the  Peak.  The 
way  led  from  Santa  Cruz,  through  the  Cochineal  fields,  and  up  a 
steep  but  weU-engineej-ed  road,  planted  with  tamarisk  trees  to 
the  summit  of  the  central  ridge  of  the  island.     Here  was  passed 
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a  <lilflpiilat<?d  town,  thoroughly  Spanish  in  it«  architecture,  with 
some  tine  houses  iu  it  in  a  ruinous  coudilion.  The  central  square 
of  the  town  was  overgrown  with  weeds,  and  its  streets  mostly 
covered  with  grass  ;  but  so  are  many  in  the  capital,  Santa  Ctxil, 
itsel£  On  the  way,  droves  of  mules,  ponies,  and  donkeys  were 
passed,  laden  with  country  produce.  The  countrymen  wear  a 
peculiar  drvsa,  l>luck  trousers  reaching  only  to  the  knee,  and  an 
ordinary  blanket  of  the  natural  colour  of  the  wool,  drawn  into 
pleats  at  one  end  to  go  round  the  neck,  and  worn  over  the 
ahouldeni  as  a  cloak.  If  the  blanket  were  dyed  of  some  dark  or 
bright  tint  the  dress  would  not  look  very  remarkable ;  but  its 
dirty-white  colour  has  a  strange  appearance.  The  countrywomen 
have  very  fine  iigui^s  and  are  most  of  them  very  handsome. 
We  passed  through  another  to^m  where  a  private  collector  has 
a  uiuseiau  c6utuiuing  a  number  of  mummies,  skulls,  and  relics  of 
the  Guancheft,  the  ancient  inhabitants  of  the  Canaries.  The 
"  gnbiri^,"  the  owner  of  which  was  absent,  was  in  a  somewhat 
decayed  condition,  bikI  w:is  a  sort  of  genenJ  collection  of 
curiosities,  a  survival  of  the  old  Karitatenkammer,  which  is  the 
parant  of  modem  more  select  collections,  just  as  the  West 
African  fetisch  house  may  be  re^rded  as  the  primitive  and 
savage  representative  of  the  Raritiiteukammer.  Man  seems  to 
be  almost  tlie  only  mammal  that  collects  and  stores  uneatable 
okjocta  Amongst  birds,  on  the  other  hand,  the  collecting 
ixtttinct  is  vcidely  spread,  as  witness  magpies  and  Bower-birds,* 
and  even  Penguins,  one  of  which  collects  variously-coloured 
pebbles.  It  will  be  a  great  pity  if  the  Guanche  remains,  con- 
tained in  the  Teueritie  Gabinfete,  do  not  reach  some  good 
European  museum. 

From  the  neighbourhood  of  this  second  .  town  was  obtained 
the  fiwt  view  of  the  far-famed  Peak,  "  Pico  de  Teyde."  The 
middle  part  of  the  mountain  was  concealed  by  a  dense  bank  of 
while  cluads.  the  condensed  va{K>ur  of  the  trade  wind.  Beneath, 
a  broad  vall(.?y  stretching  down  to  the  bright  blue  sea,  M*ith  its 
snow-white  edging  of  surf,  was  thrown  partly  into  deep  shadow 
by  Ujc  cloud-bank,  partly  lit  up  by  the  bright  hot  sxm.    The  sun 

•  ().  Becdu-i;,  "  Le  C-apJiniw  e*l  i  Giardiiii  del  AmUyomit  inomata." 
Ajul  d«l  Mu«.  Viv,  di  Si.  Nat  di  Genova,  Vol  IX,  l87t>-7. 
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shone  brilliantly  upon  the  snow)'  peak  of  the  mountain,  high  tip 
in  the  sky  Hl>Dve  the  clouds.    On  the  shore  lay  the  town  of 
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Orotava,  from  which  the  aacent  was  to  be  made.  The  English 
vice-consul  at  Orotava.  who  kindly  made  arrangements  for  the 
trip,  told  me  that  tlie  growth  of  the  vine  in  Tenerilfe  M'as  fast 
being  supplanted  by  the  cultivation  of  Cochineal ;  2,000  pipe* 
only  were  l>eing  produced  around  Orotava.  whereas  200,000 
were  formerly  made.  He  expected,  however,  that  since  Cochi- 
neal was  falling  in  price,  the  wine  trade  would  revive.  The 
Canary  wine  is  certainly  of  most  excellent  flavour. 

The  route  up  the  mountain  lay  up  a  long  sloping  ridg 
which  leads  to  the  base  of  tlie  actual  cone  of  the  Peak.     Thi»; 
ridge  is  Iwunded  by  a  precipice  on  the  side  facing  Orotava. 
villagers  tried  to  dissimde  the  party  from  going  farther  after  wi 
had  ascended  alxtut  2,000  feet,  saying  that  we  should  be  fix>ze; 
to  death. 

The  well-known  Kones  of  vegetation  of  the  Peak  of  Tenerifle 
are  not  very  well  defined  on  the  route  which  we  adopted.  The 
limit  of  cultivation  was  reached  at  aliout  3,000  feet,  at  which 
height  corn  of  some  kind  was  just  springing  up,  and  we  passed 
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above  this  into  a  zone  covered  with  a  tree-like  heath  {Erka 
'^Kfhcrea).  This  heath  continued  for  about  li,()(Ki  feet,  and  then 
ceased  abruptly,  and  we  came,  higher  up,  amongst  large  blueiah- 
green  bushes  of  a  sort  of  broom  (SpuHocf/tuus  nuhirjaitts),  called 
by  the  natives  "  Retama,"  amongst  which  wo  pitched  our  tent,  at 
W3  elevation  of  0.500  feet.  Above  the  Retama,  a  small  \nolet 
(  Viola  ieyiUana)  is  said  to  extend  up  to  10,000  feet,  and  above 
this  all  is  barren.  Tlie  pine  {Piniis  cavnriemis)  wliich  gi-ows  on 
Bome  parts  of  the  mountain  is  not  seen  on  the  usual  track  of 
■acont  A  halt  was  made  amongst  the  heath  for  lunch,  and 
plenty  of  wator-cresses  were  found  growing  in  a  spring.  We  had 
to  carry  water  up  with  us  from  this  spring,  since  there  is  no 
water  to  be  obtained  above,  except  by  melting  snow.  The 
parous  volcanic  aslie.s  soak  up  all  the  wat^r  yielded  by  the 
natural  melting  of  the  snow  above,  and  there  is  no  place  where 
any  can  be  gatherecL 

At  about  4-,000  feet  elevation  we  went  through  a  (K'lise  iKuik 
of  cloud,  formed  i)y  the  trade  wind,  a  similar  one  to  that  which 
waa  aeen  from  below  on  the  day  before,  and  which  had  hidden 
the  middle  of  the  mountain  from  our  view,  but  not  the  same,  for 
in  the  early  morning  tliera  had  not  been  a  cloud  in  the  sky. 
The  bank  formed  at  about  mid-day.  At  our  camp,  far  above' 
this  [-loud-bimk,  the  sun  shone  brightly,  until  about  six  o'clock 
in  tlie  evening,  when  it  began  to  disappear,  and  the  air,  which 
had  been  almost  t<x>  hot,  became  suddenly  cold,  the  temperature 
going  down  almost  to  fr»«;zing  point. 

We  enjoyed  a  very  extrfu")rdinary  sunset  effect.  The  upper 
ace  of  the  cloud-bank  stretched  away  like  a  snow-wliite 
billowy  sea  beneath  us  in  every  direction,  hiiling  the  actual  sea^ 
Irrim  our  sight  entirely,  but  just  allowing  us  a  glinqwe  of  the  far- 
oH  island  of  I'airua,  which  apiH^ai-eii  as  a  pui-jde  streak  at  the 
cd^  of  tlie  cloud  horizon.  As  the  sun  went  down  the  clear  sky 
bt\V*ind  the  wliite  motionless  cloud-bank  became  tinged  of  a 
brilliant  mange  colour,  and  over  it  there  shot  out  from  the 
dfwcending  sun  a  fan  of  pale  crimson  streamers  deeply  tinted  at 
their  Im^e,  and  gradually  fading  off  into  the  dark  blue  sky  abov« 
but  visible  nearly  to  the  zenith.  Beyond  the  gre-at  cloud-bank" 
more  distant  streaky  clouds,  lit  up  of  a  brilUant  violet,  formed 
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a  sort  of  background  to  the  scene.  Some  amongst  these  little 
distant  clouds  from  time  to  time  asaimied  fantastic  shapes,  and 
once  we  were  almost  persuaded  that  we  were  looking  upon  the 
sea  in  the  distance  with  two  very  far-ofl'  aliips  upon  it,  but  it 
was  merely  a  delusion.  The  sea  was  entirely  shut  out  from  our 
view,  except  once  for  a  few  instants  when  a  small  rift  in  the 
cloud-bank  occurred  and  gave  us  a  momentary  glimpse  of  the 
rippling  surface  far  l)elow,  a  sort  of  vista  view  dimmed  by  the 
misty  frame  through  which  it  wjis  seen. 

All  the  while  the  sno^vy  peak  iteelf  was  perfectly  cloudless 
and  stood  out  clear  and  sharp  against  a  deep  blue  arctic-looking 
sky.  Soon  the  sunlight  faded  and  the  moon  came  out  bright, 
and  the  peak  glistened  in  its  light,  which  was  strong  enough  for 
me  to  read  by  easily.  The  view  of  our  tent  and  camp  fire 
amongst  the  dark  broom  bushes  with  the  moonlit  snowy  peak 
in  the  background,  fronted  by  some  dark  ridges  of  lava,  was 
most  picturesque.* 

We  set  fire  to  some  of  the  large  Retama  bushes  and  soon  had 
a  tremendous  blaze,  the  bushes  fizzing  and  crackling  loutUy  in 
tlie  flare,  the  flames  shooting  liigh  uj)  into  the  air  so  that  they 
were  seen  at  Orotava,  and  even  at  Santa  Cruz.  The  ground 
froze  on  the  surface  around  our  tent  during  the  night,  the 
thermometer  standing  at  30°  F.  just  before  sunrise. 

I  walked  from  the  camp  to  the  Canadas — a  remarkable  plain 
covered  with  scoriae,  and  shut  in  on  nearly  all  sides  by  a  perpen- 
dicular wall  of  liasaltic  cliff.  From  this  plain  of  vast  extent  the 
present  terminal  cone  of  the  mountain  rises.  The  Canadas 
represents  an  ancient  and  much  larger  crater  in  the  centre 
of  the  remnant  of  wliicli  the  more  modem  smaller  peak  has 
been  thrown  up.  The  lx)ttom  of  the  Canadas  is  dotted  over 
with  the  Ketama.  The  ground  was  devoid  of  any  other  vegeta- 
tion. I  was  surprised  to  find  that  rabbits  were  tolerably  abun- 
dant in  the  Canadas.  I  saw  several  but  could  not  manage  to 
get  a  shot  as  tlicy  were  wary.  They  feed  on  the  Retama.  They 
have  no  holes,  but  live  in  any  chance  crack  or  hole  in  the  rock 

*  For  an  accoaui  of  the  Peak  of  Teueriffe  and  ita  cloud  phenomeaa, 
me  C  Piazzi  Smyth,  F.RS.,  &c,  **  Toneriffe  :  an  Astronomer'B  Experiment" 
Loudon,  Reeve,  1858. 
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or  under  the  bushes ;  hence  I  could  not  trap  them,  though  I  took 
traps  with  me  for  the  purpose.  They  are  small.  I  obtained  in 
Orotava  a  stuffed  sj»ccimen  of  a  black  variety  with  a  white  spot 
on  the  forehead,  which  is  occasionally  found.  Of  birds  in  the 
C-anadas  I  saw  only  a  lark  and  a  warbler  (Si/lvui),  and  of  lower 
animals  I  found  only  a  Lepisma  and  a  Centipede  {Scolopendrd) 
which  were  very  abundant  under  the  blocks  of  pumice. 

The  radiant  heat  of  the  sun  was  extremely  i>owerful  on  the 
arid  plain  of  the  Canadas.  We  had  no  guides^  and  our  mtdo 
drivera  had  left  us.  All  refused  to  accompany  ua  at  tins  season 
of  the  yeai'  t4>  the  top  of  the  peak.  We  therefore  ascended  only 
to  a  height  of  about  9.000  feet,  the  last  200  feet  of  wliich  wua 
climbed  over  snow.  Here  we  watched  the  often  described 
strugglee  of  the  opposing  winds,  the  trades  and  anti-trades, 
as  shown  by  the  eddying  and  twisting  of  tlie  WToaths  of  cloud. 

In  the  neighbourhood  of  the  camp  at  6,500  feet,  winter  was 
evidently  still  in  force  as  far  as  the  animids  were  concerned. 
All  the  spiders  and  beetles  I  could  find  there  were  under  stones, 
»parently  hybemating.  I  was  astonished  to  find  at  this  altitude 
'»  Gecko  (Tnrentolaf)  also  hybernating,  coiled  up  in  a  hole 
under  a  stone.  Tliis  liz4ird  has  a  long  range  in  altitude,  since  I 
found  another  specimen  close  to  sea  level. 

jVlter  two  nights  we  moved  our  camp  to  a  spring  at  about 
3,500  feet  altitude  amongst  the  Arboreal  Heath,  on  the  verge  of 
the  precipice  bounding  the  ridge  by  which  we  had  ascended. 
Here  it  was  much  warmer  at  night,  and  at  daybreak  the  tem- 
perature was  oidy  as  low  as  45^  F.  But  we  had  descended 
witliin  the  cloud-bank  and  had  heavy  rain,  and  should  not  have 
succeeded  in  lighting  a  fire  for  cooking  had  we  not  been  helped 
by  a  mountain  shepherd  who  was  evidently  well  accustomed  to 
netting  a  fire  going  in  the  rain,  and  soon  got  our  kettle  to  boiL 
He  was  a  fine  powerful  man  and  very  honest  and  obliging, 
a^.  were  all  the  peasants  with  whom  we  came  in  contact. 
Stimulated  with  a  shilling  he  tunied  collector,  and  soon  returned 
with  boxes  fidl  of  snails  and  beetles.  Tlie  steep  side  of  the 
ridge  overlooking  Orotava  is  covered  with  a  luxuriant  vegetation 
of  lattrels.  heaths,  and  ferns,  and  is  very  difterfnit  in  this  respect 
from  the  comparatively  barren  surlaco  of  the  slope  above.    A 
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finch  {FringiUa  tcydeana)  peculiar  to  the  island  of  TenerifTe,  is 
to  he  obtained  ouly  in  some  pine  woods  near  Orotava,  and  is 
rare. 

In  the  Cochineal  plantations  a  spider  (I  l^elieve  an  Epdra)  is 
very  common,  wliich  makes  a  horizontally  extended  web,  com- 
posed of  fine  square  meahes.  The  web  is  supported  by  sus- 
pendinj^  threads  in  the  midst  of  a  globular  lahjTinth  uf  irretru- 
larly  disposed  fibres.  In  the  centre  the  horizontal  net  is  drawn 
upwards  into  a  short  conical  tube,  at  the  end  of  wliich  is  an 
opening.  The  female  always  occupies  a  position  iuimodiately 
over  this  hole,  which  is  apparently  intended  to  allow  of  easy 
access  to  either  side  of  the  net.  The  egg  bags  are  suspended  in 
a  vertical  line  immediately  over  the  opening,  and  are  often 
as  many  as  four  in  number.  In  those  I  examined,  the  upper- 
most bag  always  contained  fresh  eggs,  the  lower  fidly  developed 
young,  and  tlie  others  two  intermediate  stages.  The  male  lives 
in  the  lower  part  of  the  irregular  globidar  mass,  and  is  very 
much  smaller  than  the  female,  but  is  marked  with  brilliant 
silver  patches  on  the  abdomen. 

In  one  of  the  churches  at  Santa  Cruz  is  a  flag  taken  by  the 
Spamsh  from  Is"elson,  and  there  preserved  as  a  trophy.  The 
ship  left  TenerifTe  on  February  14th,  and  reaching  the  trade 
winds  on  February  20tli,  sailed  pleasantly  before  them  across 
the  Atlantic  to  the  Virgin  Islands. 

Oir  somlvrcro  Inland,  March  istli,  1813. — Whilst  dredging 
\ras  proceeding  off  the  Island  of  Sombrero,  on  the  approach  to 
St  Thomas,  two  sharks  {Carcharins  brachiurus)  were  caught 
with  a  hook  and  line.  One  of  tliese  had  the  greater  portion  of 
one  of  its  pectoral  fins  bitten  off,  there  being  a  clean  semi- 
circular cut  surface,  where  the  jaws  of  another  shark  had  closed 
and  nipixxl  it  thi-ough.  Attaclied  to  the  sharks  were  several 
"  Sucker-fish "  (EchiTuU  rcmxmi),  as  commonly  is  the  case. 
Sometimes  these  "  Suckers  "  drop  ofl'  as  the  shark  is  hauled  on 
IwanL  Sometimes  they  remain  adherent,  and  an;  secured  with 
their  companion.  In  this  case  four  out  of  six  "  Suckers  "  were 
obtained  with  the  two  sharks.  They  were  seen  to  shift  their 
position  on  the  sharks  frequently  as  these  struggled  in  the  water 
fast  liooked. 
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The  Remora  ifl  a  fish  provided,  as  a  means  of  attachment, 
with  an  oval  sucker  divided  into  a  series  of  vacuum  chambers 
by  tmnsverse  pleate.  The  sucker  is  placed  on  the  back  of  the 
fish's  head.  The  animal  thus  constantly  applies  to  the  surfaces 
to  which  it  attaches  itself,  such  as  the  shark's  skin,  its  back. 
Hence  the  back  being  always  less  exposed  to  light  is  light- 
coloured,  whereas  the  lielly,  which  is  constantly  outermost  an< 
exposed,  is  of  a  dark  chocolate  colour.  The  familiar  distribution 
of  colour  existing  in  most  other  fish  is  thus  reversed.  No  doubt 
the  object  of  the  arrangement  is  to  render  the  fish  less  con- 
spicuous on  the  brown  back  of  the  shark.  Were  its  belly  lights 
jcolour^d  as  usual,  the  adherent  tish  would  be  visible  from  a 
^at  distance  against  the  dark  background.  The  result  is  that 
rhen  the  fish  is  seen  alive  it  is  difficult  to  persuade  oneself  at 
firat  that  the  sucker  is  not  on  the  animal's  belly,  and  that  the 
dark  exposed  surface  is  not  its  back.  The  form  of  the  fish, 
which  hua  the  l)ack  flattened  and  the  belly  raised  and  rounded, 
strengthens  the  illusion.  When  the  fish  is  presen'ed  in  spirits 
the  coloxir  becomes  of  a  uniform  chocolate  and  this  curious 
efioct  is  lost.  Wlien  one  of  these  fish,  a  foot  in  length,  has  its 
wet  sucker  applied  to  a  table  and  is  allowed  time  to  lay  hold,  it 
adlieres  so  tightly  that  it  is  impossible  to  pull  it  off  by  a  fair 
vertical  strain. 

Fishing  for  sharks  was  a  constant  sport  on  board  the  sliip 
when  a  halt  was  made  to  dredge  anywhere  witliiu  a  himdred 
mile-s  or  so  of  land  in  the  tropics.  Sharks  were  not  met  with  in 
mid-ocean.  Mr.  Mimay*  examined  tliese  sharks  thus  caught, 
and  reports  that  they  all,  whether  obtained  in  the  Atlantic  or 
Pacific  Ocean,  belonged  to  one  widely  distributed  species,  except- 
ing one  other  kind  obtained  06'  the  coasts  of  Japan.  The 
bammer-hcafled  shark  {Zygay^ia  iimlle\i^  was  taken  by  us  only 
with  a  net  on  the  coasts. 

The  sharks  were  often  seen  attended  by  one  or  more  Pilot- 
fish  {NnucTaU» ap.)  as  well  as  bearing  the  "Suckers"  attached  to 
tbem.  I  often  watched  with  astonishment  &om  the  dtick  tliis 
cutioas  association  of  three  so  widely  different  fish  as  it  glided 
nntnd  the  ship  Uke  a  single  compound  organism. 

»  J.  Murwy.  "Proc.  R  Soc,**  No.  170,  1876,  p.  540. 
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The  sharks,  as  a  rule,  were  not  by  any  means  so  easily 
caught  as  I  had  expected.  Frequently  they  were  ahy  and  would 
not  take  a  bait  near  the  ship,  though  ihey  never  failed  to  bite  if 
it  was  floated  some  distance  astem  by  means  of  a  wooden  float. 
It  is  always  wnrth  wliile  for  naturalists  to  take  what  sharks  they 
can  at  sea,  since  their  stomachs  may  contain  rare  cuttle  fish 
which  may  not  be  procured  by  any  other  moans.  Tlie  sharks 
caught  were  always  suspended  over  the  screw  well  of  the  sliip. 
It  was  amusing  on  the  first  occasion  on  which  one  was  got  on 
board,  sprawling  and  lashing  about  on  the  deck,  to  see  two 
spaniels  belonging  to  officers  on  board  put  their  bristles  up  and 
growl,  ready  to  fly  at  the  fish.  The  doga  would  prol*abIy  have 
lost  their  heads  in  its  mouth  if  not  driven  back. 

Sometimes  the  sharks  were  bold  enough  and  would  bit«  at  a 
bit  of  pork  hung  over  the  ship*s  side  on  the  regulation  shark 
hook  which  is  supplied  to  ships  in  the  navy,  and  which  is  an 
iron  crook  as  tliick  as  one*s  little  finger,  and  mounted  on  a  lieavy 
chain.  No  shark  was  hooked  during  the  voyage  which  was 
laige  enough  to  require  such  a  hook.  Nearly  all  the  sharks 
caught  and  seen  were  very  small,  from  five  to  seven  feet  in 
length.  The  largest  obtained  was,  I  think,  one  netted  at  San 
Jago,  Cape  Verde  Islands,  which  was  14  feet  in  length.  Large 
sharks  seem  scarce.  I  was  disappointed,  and  had  expected  to 
meet  with  much  larger  ones  on  so  long  a  voyage.  The  largest 
shark  known  seems  to  be  Careharodon  ronddettii  of  Australia. 
There  are  in  the  British  Museum  the  jaws  of  a  specimen  of  this 
species  which  was  36 J  feet  in  length.  (Giinther,  "  Catalogue  of 
Fishes.")  Tlie  "Challenger"  dredged  in  the  Pacific  Ocean  in  deep 
water  numerous  teeth  of  what  must  be  an  immensely  large 
species  of  this  genus.  The  great  Basking-shark  (Sria^ketnaaima), 
a  harmless  lieast  n^'ith  ver^'  minute  teeth,  ranging  from  the 
Arctic  seas  to  the  coast  of  Portugal,  has  been  known  to  attain  a 
length  of  more  than  30  feet. 

Sharks  occasionally  seize  the  patent  logs,  which  being  of 
bright  brass  and  constantly  towed,  twirling  behind  ships,  no 
doubt  appear  to  them  like  spinning  baits  intended  for  their  use. 
The  pilot  fish  often  mistakes  a  ship  for  a  larp][e  shark,  and  swims 
for  days  just  before  the  bows,  which  it  takes  for  the  shark's 
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nicmt  After  a  time  the  fish  becomes  wiser  and  departa,  no 
doubt  thinkiiig  it  has  got  bold  of  a  very  stupid  shark,  and 
hungrily  wondering  wliy  its  large  companion  does  not  seize  some 
fotni  and  dnij)  it  some  morsels.  The  "  Suckers  "  often  make  the 
same  mistake  and  cling  to  a  ship  for  days  when  they  have  lost 
their  shark.  1  fancy  that  porpoises  and  whides,  when  they 
accompany  a  ship  for  several  days,  tliink  they  are  attending  a 
larj^c  whale.  A  Hump-back  whale  followed  the  "Challenger"  for 
several  days  in  the  Si-nith  Pacific. 

Island  omt.  Thonian,  Marrh   16th   to  <4tJi,  IS73. — The  island 

of  St,  Thomas,  one  of  the  Virgin  Islands,  or  Danish  West  Indies, 
WM  reached  on  March  16th.  As  the  aliip  steamed  in  towards 
the  harbour,  Frigate  birds  soared  high  over-head  with  their  long 
tail  feathers  stretched  widely  out.  A  number  of  brown  pelicans 
{Pflirnnus  fitsaiA)  were  flying  at  a  moderate  height  near  the  shore, 
and  every  now  and  then  dashing  down  with  closed  wings  into 
the  water  on  their  prey  like  gannets,  their  close  allies.  Often 
several  of  the  birds  dashed  doi^ii  together  at  the  same  instant. 

The  island  of  St  Thomas  itself,  as  well  as  its  outliors,  is 
covered  with  a  wild  bush  growth,  which  at  first  sight  might 
perha[>s  he  taken  for  original  vegetation,  but  which  is  composed 
of  plants  which  have  ovemui  deserted  sugar  plantations.  It  is 
only  in  a  few  remote  parts  of  the  island  that  any  original  foi*est 
exists  and  in  small  streaks  of  broken  ground  bordering  the 
watercoiiTsefi.  The  whole  of  the  country  in  the  island  of 
St.  Thomas  and  in  all  the  immediately  adjoining  islands  was 
cropped  with  sugar-cane  until  the  emancipation  of  the  slaves  in 
1848.  Since  that  time  the  ground  has  been  allowed  to  run  wild. 
Til  ere  was  only  one  estate  partly  under  cultivation  at  the  time 
of  Uie  ship's  visit,  and  the  owner  of  it,  Mr.  Wyman,  told  me 
that  he  made  no  sugar,  but  found  sufficient  sale  for  liis  canes  in 
the  raw  state  to  be  cut  up  and  sold  for  chewing.  Mr.  Wyman 
waA  nearly  mined  by  the  emancipation,  and  said  that  the 
planters  received  only  50  dollars  i>er  head  compensation  for  the 
loss  of  their  slaves,  and  that  after  the  lapse  of  tlu^e  years'  time. 

All  about  the  shores  in  every  small  bay  were  to  be  seen 
wrecks  of  vessels  of  all  kinds,  anrl  in  various  stages  of  dilapida- 
tion, which  had   been  wrecked  by  the  hun-icanes,  for  which 
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St.  Tbomas  is  notorious,  and  close  to  our  anchorage  was  a  portion 
of  a  large  iron  dock  wliich  had  been  sunk  before  ever  it  could 
be  used.  Behind  the  town  of  St.  Thomas  are  hills  liaing  to 
a  height  of  1,400  feet  at  their  liighest  point. 

1  Landed  at  one  of  the  many  wooilen  jetties  amongst 
numerous  negroes  of  both  sexes  lolling  about  and  chewing 
Bugar-cane,  their  constant  occupation.  The  shore  is  covered 
with  corals  bleached  white  by  the  sun,  and  amongst  these  lay 
quantities  of  calcareous  seaweeds  {Ilalimtda  opuniia  and  ff, 
trideTis),  branching  masses  composed  of  leaf-shaped  joints  of 
hard  calcareous  matter  ai'ticulated  together.  These  were  all 
quite  dr)'  and  bleached  white,  and  hard  and  stiff,  like  corals. 
Seaweeds  belonging  to  two  very  different  groups  of  algae  thus 
secrete  a  calcareous  skeleton,  Haliraeda  and  its  allies  belonging 
to  the  Siphonaceae,  green  algw,  and  Lithothamnion  and  allied 
genera  belonging  to  the  Corallinaceae,  which  are  red  coloured 
algee.  These  lime-secreting  algse  are  of  great  importance  from 
a  geological  point  of  view  as  supplying  a  large  part  of  the 
material  of  which  calcareous  reefs  and  sand  rocks  are  built  up. 
At  St.  Thomas  the  Siphonaceae  are  especially  abundant,  whereas 
at  other  places,  as  at  St.  Vincent,  Cape  Verde  Islands,  the 
CorallinacejB  appear  to  supply  most  of  the  calcareous  matter 
separated  from  the  sea  water  by  plants. 

The  rise  and  fall  of  the  tide  at  St.  Thomas  is  only  about  a  foot; 
yet  along  the  very  margin  of  the  water  1  found  plenty  of  animals 
living,  some  of  them  only  just  awaah.  Sea  urcliins  {Diadema 
antillantm),  with  extremely  lung  sharp  spi^ies,  were  very  conmion. 
The  spines  penetrate  a  bather  a  foot  or  hand  with  the  greatest 
facility,  and  breaking  off  leave  a  very  unpleasant  wound.  In 
gathering  specimens  I  got  wounded  in  the  finger,  though  I  took 
great  core  ;  ho  well  are  the  animals  protected.  Tlie  animals  keep 
theu'  long  spines  in  constant  motion,  so  that  it  is  very  difficult 
to  avoid  l^ing  pricked  if  one  tries  to  liandlc  one.  The  wound 
produced  by  tlie  spines  is  apt  to  fe8t€r,  but  there  appears  to  be 
no  poison  on  the  spine.  In  tlie  case,  however,  of  another  genus 
of  sea  urchins  which  I  dredged  in  abundance  in  shallow  water 
on  the  Philippine  coast,  and  in  which  the  short  spines  are  hollow 
and  tubular  at  their  extremities,  a  definite  poison  certainly 
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exists.  Probably  there  is  a  poison  gland  in  the  tube.  A  sharp 
stinging  pain,  like  that  prcMiuced  by  the  stinr?  of  a  wasp,  hut  not 
quite  so  intense,  is  felt  at  the  instant  when  one  of  these  spines 
pierces  the  flesh,  and  the  pain  last«  for  about  five  minutes. 
Tliese  urchins  are  peculiar,  because  they  have  a  perfectly  flexible 
test  or  shell,  and  are,  I  believe,  of  the  genus  Aslhenosoma  (Grube). 
Allied  fonna  are  common  in  great  depths,  but  in  these  I  never 
experienced  ao  marked  a  stinging  efl'ect  as  in  the  case  of  the 
sliallow-water  ones. 

Large  Chitons,  three  inches  in  length,  were  abundant  along 
tlie  shore  of  St.  Thomas,  and  a  very  large  Annelid  with 
glistening  yellow  seUe  {Eunice),  was  a  constant  feature  about 
the  water's  edge,  crawling  over  the  rocks.  In  dredging  in 
shallow  water  most  of  the  seaweeds  obtained  were  of  a  brilliant 
green  colour,*  and  amongst  these  lived  a  crab  and  a  Stiuilla 
which  were  of  exactly  the  same  shade  of  green,  evidently  for 
protection  and  concealment. 

There  is  only  one  kind  of  Hunmung-bird  at  St.  Thomas.  It 
is  very  common,  and  constantly  to  be  seen  hanging  poised  in 
the  air  in  front  of  a  blossom  or  darting  across  the  roads.  It  is 
remarkable  how  closely  Hummijig-}nrds  resemble  in  their  flight 
that  of  Sphinx  motlis,  such  as  our  common  Humming-bird 
Sphinx,  named  from  this  resemblance.  There  are  in  their  flight 
exactly  the  same  rapid  darts,  sudden  pauses,  and  quick  turns, 
the  same  prolonged  hovering  over  flowers.  The  most  con- 
spicuous bird  is  called  commonly  in  the  island  *'  Black-witch  " 
{Crotophaga  ani  /).  These  birds  are  usually  to  be  seen  in  flocks 
of  three  or  four,  in  constant  motion  amongst  the  bushes,  and 
screaming  harshly  when  they  apprehend  danger.  The  birds 
behave  very  much  like  magpies.  They  ore  somewhat  smaller 
than  the  EngHsh  magpie  and  black  all  over.  They  belong 
stiucturally  to  the  family  of  the  cuckoos  {Cxicttiidiv), 

A  large  ground  .spider  [Lycoivi)  is  very  abundant  in  the  island, 
inhabiting  a  hole  in  the  ground  about  six  inches  in  depth,  and 
from  half  an  inch  to  an  inch  in  diameter,  and  with  a  right- 

;led  turn  at  the  bottom  to  form  a  resting  chamber  for  the 
)ider.     Some  negro  boys  dug  the  spiders  out  for  me.     They 

Cdotwi  cyathi/ormiij  U.  conglutinatay  aud  U.JtabclkUa,  and  otbero. 
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said  that  their  bite  was  poisonous,  and  that  they  fed  on  lizards, 
leaving  their  holes  at  night  to  search  for  them.  The  hoys  soon 
grubbed  one  out  with  a  knife,  a  great  heavy  venomous-looking 
lirute  about  three  inches  across.  It  bit  savagely  at  my  forcepa 
The  holes  of  these  spiders  were  so  common,  tliut  on  one  tolerably 
clear  patch  of  about  an  acre  in  extent,  they  were  dotted  over  the 
entire  area  at  abont  one  or  two  feet  distance  from  one  another. 
I  noticed  the  holes  at  once,  and  was  astonished  when  the  boys 
told  me  they  were  spiders'  holes. 

A  species  of  White-ant  (Termite)  is  very  common,  which  makea 
large  globular  nests  as  much  aa  two  feet  in  diameter,  and  wliich 
are  perched  high  up  in  the  fork  of  a  ti'ee.  The  nests  are  made 
of  a  hard  brown  comb.  From  the  bottom  of  the  tree  covered 
galleries  about  half  an  inch  in  breadth  lead  up  on  the  surface  of 
the  bark  to  the  nest,  looking  like  long  narrow  brown  streaks 
upon  the  trunk  of  the  tree.  The  galleries  usually  follow  a  some- 
what irregulai"  course  up  the  trunk  to  the  nest,  remimUng  one  of 
the  curious  deviations  which  are  always  to  be  seen  in  footpaths, 
cut  out  by  people  walking  across  fields,  in  tlieir  endeavours  to  go 
straight  from  one  point  to  another.  The  galleries,  or  rather 
tubular  ways,  for  they  have  bottoms  to  them,  are  made  of  the 
same  tough  brown  substance  as  the  nescs,  and  are  cemented 
firmly  to  the  bark.  Though  they  are  so  broad  in  order  to  allow 
numerous  ants  to  pass  and  repass,  they  are  only  high  enough 
for  the  ants  to  walk  under.  I  broke  one  of  these  galleriea,  and 
a  number  of  soldier  Termites  came  out  and  began  biting  my 
hands,  hardly  making  themselves  felt,  but  as  brave  as  if  they 
had  a  sting.  I  had  tf>  break  a  considerable  length  of  the  gallery 
befoi-e  I  got  to  any  of  the  working  Termites,  as  they  had  retired 
from  the  scene  of  danger.  A  species  of  Peripatus*  is  found  in 
St.  Thomas,  but  T  did  not  succeed  in  meeting  with  any.  An 
Agouti,  a  species  of  rodent  {Ditsyprocta),  occurs  in  the  island,  and 
Mr.  Wyman  told  me  that  it  waa  common  in  the  gullies  near  his 
sugar  plautatiau.t 

*  See  Chapter  n. 

t  Mr.  WallAce,  *'  The  Geogniphical  Diatribution  of  ATn'maU,"  London, 
Maanilliin,  1876,  YoL  II,  p.  63,  in  the  account  of  tlie  lu&minals  nf  the  West 
Iti'jiea,  Wiy»  on  Agouti  inhabito  ^''ptrhapt  St.  Thoinaa."  Tliere  aeems  tu 
httve  been  doubt  alxnit  the  matter. 


ST.   THOMAS. 


15 


I  went  out  on  a  shooting  excursion  to  the  opposite  side  of 
the  island  in  pursuit  of  wild  goats.  The  only  game  we  brought 
bfkck  was  a  wild  common  fowl  which  I  had  shot  in  the  bushes. 
Goats,  pigs,  guinea  fowl,  and  the  domestic  fowl  breed  in  the 
wild  condition  in  various  parts  of  the  island,  being  sprung,  aa 
I  was  told,  in  most  instances,  from  stock  which  has  escaped  and 
been  scattered  during  humcanes.  Tlie  ferine  fowls  are  very  wary 
like  their  progenitors,  the  Indian  Jungle-fowl,  and  are  not  at  all 
easy  to  shoot  We  sat  down  Ui  lunch  on  the  shore.  Flights  of 
the  brown  pelicans  {Pdkanus  fuscu^),  kept  passing  over  our 
beads,  fl3'ing  always  almost  exactly  over  the  same  spot  on  their 
way  from  one  feeding  ground  to  another.  We  shut  a  number  of 
them  aa  they  flew  over  at  the  desire  of  the  German  overseer  of 
the  farm  where  we  had  left  our  horses,  who  wanted  the  birds  for 
eating.  I  should  have  thought  a  pehc^m  to  have  been,  ncjct  to  a 
vulture,  almost  the  least  palatable  of  birds,  but  the  man  said 
they  were  very  good.  There  were  about  300  tame  goats  at  the 
farm,  and  a  few  cows.  The  milk  was  sent  into  the  town  every 
OQoming  in  wine  bottles  and  fetched  about  eighteen,  pence  a 
bottle. 

Liirge  silk  cotton  trees  {Eriodendron)  are  common,  growing 
along  the  road-sides  in  St  Thomas.  These  trees  are  shaped 
something  like  walnut  trees,  but  have  a  rough  bark.  Tliey  bear 
lafge  greon  pods  full  of  a  substance  like  cotton.  Perched  in  the 
forks  and  all  over  their  branches  are  numerous  epiphytes  of  tlie 
pine-apple  order  (Bromdiaceo*).  On  the  far  side  of  the  island 
I  saw  several  "  Sand-box  "  trees  {Hura  crepitans).  The  tree  is 
one  of  the  Euphorbiacea:,  allied  to  our  Spurges,  and  has  a 
poisonous  irritant  juice  ;  but  its  most  remarkable  peculiarity  is 
its  fruit  A  number  of  seed  c^psides,  shaped  like  the  quarters  of 
an  orange,  are  arranged  together  side  by  side  as  in  an  orange,  so 
as  to  form  a  globular  fniit  Wlien  the  fruit  has  l)ecome  quite 
ripe  and  dry,  suddenly  all  the  capsules  split  up  tlie  back,  opening 
wiUi  a  strong  springs  and  the  whole  fiiiit  flies  asunder,  scattering 
it«  sc^s  for  a  distance  of  several  yards,  and  making  a  noise  like 
the  report  of  a  pistoL  I  gathered  one  of  the  fruits  which  is 
oilled  commonly  "  Sand-box/*  because  it  was  formerly  used  for 
holding  sand  to  sift  over  writing  instead  of  blotting-paper.     It 
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vrsa  boiled  in  oil  when  gathered  and  this  prevented  ita  flying 
asunder.  The  fruit  I  gathered  went  off  with  considerable 
violence  when  I  touched  it  one  day  on  board  ship  after  it  waq 
diy,  but  it  did  not  make  much  noise. 

Another  Euphorbiaceous  tree,  the  Manchineel,  grows  in  St. 
Thomas,  and  its  juice  is  almost  as  poisonous  as  that  of  the 
"  Sand-box  "  tree.  The  fable  ran  that  if  a  man  allowed  rain  to 
drop  off  ita  leaves  on  to  his  skin,  his  skin  would  be  burned  and 
inflamed  by  it 

I  landed  one  day  on  one  of  the  small  outliers  of  St.  Thomas, 
Little  Saba  Island,  about  a  mile  and  a  half  dist-ant  from  the 
main  i.sland.  A  puffin  {Puffiivus  sp.)  was  nesting  in  holes  amongst 
the  grass,  laying  a  single  large  white  egg.  The  birds  allowed 
themselves  to  be  caught  in  the  nest  with  the  hand.  Our 
spaniels  kept  bringing  them  to  us,  ^etrie\^ug  them  with  great 
delight.  The  island  was  covered  with  thorny  cactuses.  It  was 
impossible  to  avoid  their  prickles,  and  I  got  covered  with  them 
when  in  pursuit  of  wild  goats  and  pigeons.  Tliere  were  four 
kinds  of  cactuses,  a  prickly-pear  {Opiaitia)  with  spines  three- 
quarters  of  an  inch  long  ;  a  quadrangular  stemmed  cactus,  like 
the  most  familiar  one  in  gi'cen-houses ;  a  cactus  with  rounded 
ribbed  stem,  growing  in  candelabra-like  form  {Cereus),  and  a  large 
dome-shaped  cactus,  a  foot  and  a  half  high  and  beaiing  a  crown 
of  small  red  flowers  (Melocadiisy 

The  spines  must  be  a  most  efficient  protection  to  the  cactus 
from  being  devoured  by  large  animals.  I  have  often  noticed  that 
if  one  approaches  one's  hand  slowly  towards  some  of  the  forma 
with  closely  set  long  spines,  doing  it  with  especial  care  to  try  and 
touch  the  end  of  one  of  the  spines  lightly  without  getting  pricked, 
one's  hand  always  does  receive  a  sharp  prick  before  such  is 
expected,  the  distauice  having  been  miscalculated.  There  seems 
to  be  a  special  arrangement  in  the  colour  of  the  spines  in  some 
cases,  possibly  intended  directly  to  bring  about  an  illusion,  and 
cause  animals  likely  to  injure  the  plant  to  get  pricked  severely 
before  tliey  expect  it,  and  thiis  to  learn  to  shim  the  plant.  Whilst 
the  greater  length  of  the  spines  next  the  surface  of  the  plant  is 
white,  the  tips  are  dark-coloured  or  black.  The  black  tips  are 
almost  invisible  as  viewed  at  a  good  many  angles  against  the 
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;:enenil  mass  as  a  bHckground  The  t^pines  look  us  if  they 
ended  where  the  \vhite  colonriu^  ends,  and  the  liand  is  advanced 
SB  if  the  prickles  be<^^n  there,  and  is  pricked  suddenly  by  some 
anBeen  bhick  tip.  Thu  experiment  is  easily  tried  in  any  cactus 
house  at  home. 

In  the  ]>each  of  Little  Saba  Island  thero  was  being  formed  a 
reddish  sandstone  conglomerate  ix)ck  composed  of  the  debris  of 
the  rock  of  which  the  liigher  parts  of  the  island  consist,  cemented 
together  by  calcai'cous  matter  derived  from  the  corals,  and 
calcareous  sand.  Tliia  rock,  which  was  hard  and  compact, 
contained  eml)edded  in  it  plenty  of  the  various  corals  from  the 
beach  and  large  Turbo  shells  (7*.  pira)  with  their  nacre  quite 
fresh  in  lustre,  and  their  bright  gi'eenish  colour  unimpaired. 

Large  examples  of  these  Turbo  shells,  ;is  much  as  two  inches 
in  diameter  at  the  base,  are  in  St.  Tliomas  canied  ujj  far  inland 
by  terrestrial  Hermit-crabs.  I  saw  a  large  niunber  of  them 
amongst  the  busli  at  an  elevation  of  1,000  feet,  some  of  them 
with  the  crabs  in  them,  many  empty.  These  hirge  heavy  sea 
sheila  occurring  in  abundance  at  great  heights,  puzzled  geologists 
until  il  was  found  that  they  wen;  canied  up  hy  the  eraUs. 

On  tlie  shore  at  Little  Saba  Island  grew  a  number  of  plants 
of  Gtiilandiiia  boJidiu:.  Tliis  plant  beai-s  a  pod  covered  with 
prickles  which  contains  nearly  spherical  beans  of  about  the  size 
of  a  haztil  nut,  which  have  a  perfectly  smooth,  as  it  were,  enamelled 
9urCace,  and  are  tlinty  hard.  These  seeds  float,  and  are  carried 
by  ocean  currents  to  distant  shore-s,  and  are  iu  Tiistan  da  Cimha 
Aud  Bermuda  known  as  "  Sea-beans,"  and  supposed  to  grow  at 
llie  l>ottom  of  the  sea,  Don  Jose  de  Canto  showed  me  one 
found  in  the  Azores. 

Tlie  coral  reefe  of  St.  Tliomas  are  remarkable  for  the  large 
size  and  luxuriant  growth  of  certain  corals  upon  them,  especially 
two  species  of  the  genus  nnulrepora  named  from  their  resemblance 
to  antlers.  Madrqwra  ccrr^icomis  and  M.  nkian-niH,  I  saw  at 
Little  Saba  Island,  a  J?niin-coi'al  which  meitsiuiMl  four  feet  in 
dbuneter  uf  the  base  and  thn^  feet  in  height 


A  list  iif  thtf  t1ow«rii)j{  platit«  of  St  Thomas,  aud  other  iuformaliou, 
il  givGii  in  "  A  Huitorica]  Account  of  St  Thomas,  W.I."  By  J.  P.  Kuox. 
N«w  York,  Cbwlea  Scrihnrr,  1852, 
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Henuuda,  A^prll  Ktli  to  SlHt.  and   Nay  S7th  to  Jntir  IStb,  1II7S, 

— Bermuda  is  entirely  u  cmal  iBlund,  that  is  to  say,  the  complete 
maAS  of  the  island  now  alx)ve  water,  and  that  below  sea  level,  as 
far  at  lea-^t  as  excavations  whicli  have  l>een  made  have  extended, 
has  been  brought  together  by  the  a*;ency  of  lime-secreting  animals 
and  plants,  aided  by  the  winds  and  waves,  and  alterations  in  the 
height  nf  the  sea-lied.  It  is  the  moat  cb'stant  coml  island  from 
the  equator,  l}'ing  about  9°  of  latitude  noith  of  the  Tropic  of 
Cancer,  in  alxmt  tlie  same  latitude  as  Matleirn,  which  island  has, 
however,  no  coral  reefs.  It  is  distimt  from  Cape  Hatteras,  the 
nearest  p«)int  of  the  American  coast,  about  600  miles. 

Bermuda  consists  of  a  series  of  islands,  some  verv  small 
indeed,  others  several  miles  in  length,  there  being,  it  is  said^  an 
island  for  every  day  in  tJie  year.  The  ishinds  are  disjiosed  in  an 
iiTegular  semicircle,  and  the  larger  ones  of  the  chain  are  narrow 
and  elongate  in  form.  This  semicircle  or  rather  semiellipse  is 
complet-ed  1m?1ow  water,  or  made  into  an  eiitin^  ntoll  shaj^e  by  a 
series  of  coml  reefs,  as  may  l>e  seen  by  a  glance  at  the  chart.  A 
few  naiTow  and  winding  passages  lead  in  thixmgJi  the  reeffi  to  the 
harbours  of  St.  (ieorge's,  Ireland  Island,  and  Hamilton  the 
cajutal  town.  The  liighest  ])oint  ir  only  about  31)0  feet  above 
the  level  of  the  sea. 

Tlie  islands  are  almost  entirely  comjxtsed  of  blown  cal- 
careous sand,  moi*e  or  less  coiisolidatetl  into  hard  rock.  In 
several  places,  and  especially  at  Tuckew-town  and  PUbow  Bay, 
there  exist  considerable  tracts  covered  with  modem  sand  diines^ 
some  of  which  are  encroaching  inland  upon  cuUivated  gi-ound, 
and  have  overwhelmed  at  Elbow  Bay  a  cottage,  the  chimney  of 
which  only  is  now  to  be  seen  above  the  sand.  Tlie  constant 
encroachment  of  the  dunes  is  prevenU»d  by  the  growth  u[X)n 
them  of  several  binding  plant,<(,  amongst  which  a  haitl  prickly 
grass  {Cenchriis)  wiUi  long,  deeply-penetrating  root  fibres,  is  the 
most  efficient,  assisted  by  the  trailing  Ipomma  pes  capro"^ 
Wlien  these  binding  plants  are  artificially  removed,  the  sand  at 
once  begins  to  shift,  and  tlie  buiying  of  the  house  and  the 
present  encroachment  at  Ellww  Bay  are  said  to  have  originated 
from  the  cutting  through  of  some  ancient  sand-hills  for  military 
purposes. 
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Tlie  sand  is  fiilirely  r-alciivtioiia  and  dazzling  white  when  seen 
iu  masses.  When  examined  clusoly,  in  small  quantities,  it  is 
seen  to  consist  of  various-sized  particles  of  broken  shells.  By 
ithering  samples  from  the  shores  where  the  material  of  which 
le  sand  is  formed  is  first  thrown  up,  and  selecting  portions 
where  eddies  of  the  wind  have  left  the  heavier  pai'ticles  together, 
a  sand  full  of  large  fragments  of  shell,  and  containing  even  many 
'hole  shells  of  smaller  species,  may  lie  obtained,  tuid  from  the 
;auiination  of  these  an  accurate  conclusion  may  l>e  arrived  at 
as  \c  the  main  constituents  of  the  finer  moi'e  comminuted  sand, 
which  is  rlriven  inland  by  the  wind,  blown  up  into  tlie  dunes^ 
and  from  which  tlie  whole  island  above  water  has  been  formed. 
The  sand  may  be  seen  to  be  made  up  in  by  fai-  its  greater 
part  nf  tlie  shells  of  MoUusca.  Species  of  Tcllirui,  Cardium,  and 
Area  contribut*!  most  lai*^Hly  to  compose  the  mass,  together  with 
lar^'e  quantities  of  piuk-coloiued  fragments  derived  from  a  Span- 
dyliiA,  which  is  common  about  the  islaiuLs.  A  few  Gasteropodous 
shells  contribute  fragments,  ami  a  considenible  number  of 
Foniminiferous  shells  occur  iu  the  sand,  and  no  doubt  careful 
examination  would  reveal  the  pi'esence  of  fragments  of  tubes  of 
SnjyuifT,  corals,  calctu-eous  alga?,  Bnjoioa,  and  Cirrldpfth  shells ; 
l)Ut  there  can  be  no  doubt  that  by  fur  the  greater  uulss  is  derived 
from  the  shells  of  Mollusca.*  Thus,  although  the  foundations  of 
Ri-rmuda,  and  its  natural  breakwaters  and  protections,  •without 
which  it  would  not  exist,  are  formed  by  comls,  the  part  above 
water  is  mostly  derived  fiom  another  source,  and  even  below 
tbe  water  tlie  same  is  the  case  for  some  distance,  for  the  same 
beds  of  sandstone  wei-e  met  with  in  an  excavation  carried  to  a 
depUi  of  TiO  feet. 

The  shells,  more  or  less  broken,  are  thrown  up  upon  the 
bench,  and  there  pounded  by  the  surf.  As  the  tide  recedes,  the 
remilting  calcareous  sand  i>j  rapidly  dried  hy  the  sun,  and  the 


♦  U  wotilil  be  of  ff^vidiKt.  iut^iest  to  determine  liy  oueful  microscopic 
eiaimiuutiou,  wliut  jiie  the  reliitive  percoutiigee  of  tlie  very  variuvm  cal- 


•tmcturvs  coiniKMsiug  lite  cidciireuiifi  Haud.i  of  ct)ral  iriljuidifiii  ilif- 
fM^CDt  pttitA  of  the  world.  I  eoUovt^Mi  g]i(!ciiut*Ti!«  of  alt  tlie  udL^ireouB  sildiU 
aoooMfbU-  ilnriiig  the  voyagu  of  the  "  Clialleiiger"  with  timt  object.  They 
wy  vei7'  much  in  cotu|KMitioD,  iwme  being  nuiiuly  Fut-uudiiiferoUH. 
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finer  particles  are  borne  off  inland  by  the  wind,  to  be  heaped  up 
inUj  the  dome-shaped  dunes.  The  rain,  charged  with  carbonic 
acid,  percolates  through  the  diinea,  and  taking  liuie  into  solution, 
re-depodtfl  it  as  a  cement,  binding  the  sand  grains  together.* 
Successive  showers  of  rain,  occurring  at  irregular  intervals,  some 
charged  more,  some  less  highly,  with  carbonic  acid,  and  forming 
each  a  cnwt  on  tlie  surface  of  the  dune  of  vaiying  thickness, 
produce  a  series  of  verj'  thin,  hard  layers  in  the  mass  of  sand^ 
alternating  with  seams  of  less  consolidated  and  sometimes  quite 
loose  sand  Crusts  of  consolidated  sand  are  to  be  observed  com- 
monly on  the  suifaces  of  fresli  Htmd  dunes.  These  Inyers  or 
strata  of  Uie  hardened  sand  follow  in  form  the  contour  of  the 
dimes,  and  thus,  where  these  have  been  perfect  domes  or  mounds, 
dip  outwards  in  all  directions,  with  curved  surfaces  from  a  cen- 
tral vertical  axis.  Such  an  arraugement  is  constantly  to  be  seen 
where  sections  of  the  older  rocks  are  exposed.  I  saw  especially 
good  instances  of  it  in  a  small  Island,  near  Castle  Island  in 
Harrington  Sound.  Where  banks  or  lon^i  rounded  ridges  of  sand 
have  been  formed,  strata  following  the  surfaces  of  these  in 
inclination  are  produced. 

All  kinds  of  curious  irregidarities  in  arrangement  arc  to  be 
found  in  the  bedding  of  the  stiata,  resulting  evidently  from  the 
encroachment  of  one  dtine  upon  the  edge  of  another,  or  the 
action  of  various  eddies  of  wind,  or  the  burying  of  a  small  dime 
in  the  ctlge  of  a  larger  one.     In  some  cases,  an  ab^ady  hardened 


dune,  after  having  suffered  denudation  by  the  action  of  the 
waves,  has  become  buried  in  a  more  recent  sand  mound,  and 

*  The  procem  i>>  fle«cribed  hy  Jukes  in  his  account  of  Baines  Islet 
'*  Voy.ige  of  tlie  *  Fly,' "  p.  3.19,  aud  elsewhere. 
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this  process  may  have  been  repeated  seveiiil  times,  as  the 
Bocompanyiag  diagram,  showing  the  arrangement  of  bedding  in 
some  rocks  at  Castle  Harbour,  will  show.  I  saw  no  rock  iu 
Bermuda  with  an  inclination  in  its  bedding  of  more  than  35"  30'. 
which  is  not  much  more  than  the  slope  of  some  of  the  sand- 
hills. 

Dana  terms  this  calcareous  sand-rock,  "  Drift  sand-rock."* 
Nelson  terms  it  ''iEolian  formation"  in  his  accoimt  of  the  geolog)' 
of  the  Boninulas-t  Jukes  observed  that  in  Heron  Island  the 
main  strata  of  calcareous  rock  composing  the  island  dipped  out- 
wards from  the  longitudinal  axis  of  the  island  towards  the  shore, 
north  and  south,  with  an  inclination  of  from  8°  to  10°,  and 
Nelson  observed  similar  dispositions  of  the  strata  at  Bermuda. 

The  rock  of  Bermuda  presents  all  degrees  of  consolidation, 
from  beds  of  mere  unagglutinated  friable  sand  to  extremely 
hanl  and  compact  stone.  The  main  component  rock  ia  a  good 
deal  softer  than  Bath  stone.  A  much  harder  i*ock  occurs  at  two 
places  in  tlie  islands  only,  and  is  t^uanied  for  the  constructiou  of 
forts.  The  red  fTagmenta  of  Spotidyhts  shell  are  especially  well 
presen-ed  in  it.  A  bed  of  lignite  was  found  at  a  depth  of  40  feet 
below  sea  level  in  excavating  for  dockyartl  purposes,  being 
evidently  an  ancient  peat  bed,  such  as  those  which  now  occur  in 
the  islands,  ovenvhelmed  by  the  sand.  Besides  these  primary 
sand  rocks,  a  conglomerate  is  being  fonned  on  the  sliore  iu  some 
places,  composed  nf  beach  fra^ients  cemented  together,  as 
usually  occurs  in  coral  islands.  The  sand  rock  contains  various 
fossils,  most  abundantly  a  land  snail  (ffelij:)  now  abundant  in  the 
islands,  and  a  much  larger  one,  now  extinct,  but  closely  resem- 
bling the  present  species  in  other  respects  tlian  size.  The  bones 
of  turtles  and  birds  ai*e  also  foiuid  in  the  rock,  and  all  the 
common  marine  shells  of  the  islands.  Tlie  rock,  when  exposed, 
JB  honeycombed  by  the  action  of  the  rain,  and  that  of  sea  water, 
id  on  tlie  coast  its  surface  has  a  remarkable  corroded  appear- 
ance.    It  is  eaten  into  cup-like  hollows  all  over,  separated  from 


■  Diuuit  **  Comls  and  Coral  IsiAndA."  Sampson  Low  &  Co.  Lonilon, 
1975,  p.  182. 

t  Mifcjor-Gen.  Nelaon,  RE.,  "On  the  (Jeologj-  nf  tlie  Borniiidrw.*' 
Tmn*.  Genl.  Soc,  T^rndnn,  Vol.  V,  IMO. 
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one  another  by  extremely  sharp  projecting  points  and  edges  of 
thin  lamina^  wliich  break  with  a  crackling  noise  under  the  feet 
In  some  places  on  thectiiwt  the  i-ock  has  Ijeen  left  by  denudation 
projecting  in  isolated  pinnacles  and  peaks  of  fantastic  fomi. 

The  surface  of  the  rock  is  not  only  honeycombed  by  the 
action  of  rain,  but  luirdeiiL-d  by  re-depoait  of  cjirbouate  of  lime ; 
and  a  fresh  surface  exposed  to  the  weather  soon  becomes 
covered  with  a  hai-d  film.  Extensive  caveras  exist  all  over  the 
islands,  underuiiiiing  the  rock  in  all  directions,  and  filled  at  the 
bottom  with  water,  which,  in  caves  near  the  sea,  rises  and  falls 
with  the  tide  and  Ls  salt.  At  Paynter's  Vale  Cave  the  water  is 
oidy  bnickish,  so  that  the  communication  under^ound  with  the 
sea  must  be  slight.  Such  caves  must  necessarily  result  from  the 
consolidation  of  masses  of  loose  sands  by  means  of  the  percola- 
tion of  min  water.  The  carbonate  of  lime  taken  up  nmst  leave 
cavities  unless  the  whole  mass  were  to  shrink  giudually  ;  but  as 
the  outer  or  upper  layers  receive  the  water  fii-st,  they  become 
consolidatefl,  and  hardened  more  thoroughly  tlian  the  inner. 
Subswiuently,  these  outer  layere  being  Iiai-dened,  the  water 
ceases  to  take  up  so  much  lime  from  them,  but  passes  through 
cracks  and  cldnks,  to  dissolve  away  the  softer  interior,  which 
sinks  and  ialls  in.  A  cave  is  the  iiisult,  on  the  roof  of  which 
stalactites  form  at  once. 

The  falling  m  of  the  roofs  of  ancient  caves  gives  rise  to  many 
peculiai*  features  in  the  landscape  of  Bermuda,  The  stahigniites 
at  Walsingham  Cave  are  foi*  under  water,  proving  a  sinking  of 
the  floor  of  the  cave  which  might  possibly  be  supposed  to  be 
local,  due  to  the  giving  way  (jf  some  hollow  bcueath  ;  but  since 
the  same  condition  is  to  be  seen  in  nearly  tdl  the  caves,  and 
there  is  the  further  evidence  of  the  sunken  bed  of  hgnite,  there 
seems  no  doubt  that  there  has  been  a  general  sinking  of  tlie 
island  in  comparatively  recent  times.  In  some  places  on  tlie 
coast  of  Bennuda  are  reefs  composed  by  SerpiUie,  which  were 
called  by  Nelson  Serpuline  reefs.  These  often  form  regular 
circles  or  tiny  atolls,  as  it  were,  about  20  to  30  feet  in  diameter. 
The  form  evidently  results  from  the  fact  that  the  most  externally 
placed  animals  have  a  great  advantage  in  procuring  food  over 
those  placed  behind  them  or  in  the  centre  of  the  area. 
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The  scenery  of  Benmuln  is  iu  some  respects  not  xmlike  that 
of  northern  lake  districts,  for  the  numerous  small  islands  which 
are  dotted  over  the  sounds  (ind  land-locked  sheets  of  water  ai-e 
covered  wth  vegetation  down  to  the  water's  edge.  The  dark 
colour  of  the  juniper  trees  (Jmiipcrvs  barbadi^nsis),  called  iu  the 
island  *'  cedar,"  the  prevailing  foliage,  not  unlike  that  of  pines  in 
appearance.  ^v(^3  the  landscape  a  northern  aspect,  and  on  cloudy 
days,  the  ishmd  as  viewed  from  the  sea,  hntka  cold  and  bleak. 
Only  the  extreme  lowness  of  all  the  land  is  clmmct^ristic  and 
distinctive.  Next  conspicuous  to  the  juniper  tis  a  general  feature 
in  the  vegetation,  is  probably  the  oleander,  which  liaving  been 
introduced,  llouriahes  everywhere.  A  large  portion  of  the  un- 
cultivated land  is  covered  with  a  dense  growth  of  another 
introduced  plant.  Lantatut  cametff,  a  most  troublesome  weed. 

The  most  refrealiing  and  beautiful  vegetation  in  Bermuda  is 
that  growing  in  the  marshes  and  caves.  The  marshes  or  peat 
boga  lie  in  the  iuland  Iiollows  between  two  ranges  of  hills. 
These  boga  are  covered  with  a  tall  luxuriant  growth  of  fenis, 
especially  two  species  of  Osmunda  {0.  cinnavimnea  and  0, 
regalia).  Some  ferns  are  restricted  to  particular  marshes.  In 
aome  AcroBtuh urn  aurnun  grows  densely'  to  a  iicight  of  from  4  to 
S  feet  Together  with  the  ferns  grow  the  juniper  which  thrives 
in  tlie  marshes,  and  a  Palmetto,  which  gives  a  pleasing  variety 
to  tlie  foliage. 

The  peat  of  these  nuirslies  is  mainly  composed  of  the  debris 
of  the  rliiznTnes  of  the  ferns  and  roots  and  bases  of  the  sedges, 
especially  of  one  veiy  large  specie-s  of  Chulium.  A  bog  moss 
grows  in  the  marshes,  but  is  not  abundant  enough  to  take  much 
share  in  the  peat  formation.  The  peat  burns  well  and  has  very 
much  tlie  appearance  of  oitlinary  home  peat.  The  stems  of 
junipers  are  occasionally  found  in  it  in  good  preservation,  and  of 
litt:ger  sizti  than  any  now  growing  on  the  island.  Tlie  formation 
of  \H'j\i  at  sea  level  in  so  warm  a  climate,  seems  very  unusual. 
Darwin  has  dwelt  on  the  peculiar  conditions  of  climate  necessary 
to  the  formation  of  peat.  In  South  America  and  the  Falkland 
l8land.«4,  as  here,  the  peat  is  fonned  by  the  slow  decompositi<m  of 
plant.s  other  than  mosses.* 

•  T)arwin,  "JminwU  ot  Rcwsirehwi."  2nd  Ed.  LtuxUiu,  J.  Murrny, 
IM^.  p.  SHT. 
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I  have  refen-ecl  to  the  fallinj]:  in  of  the  roofs  of  caves.  At 
the  mouths  of  nearly  nil  the  caves  ai-e  hollows  with  steep  rocky 
sides,  produced  by  the  falling  iu  of  former  extensions  of  the 
caves.  One  of  the  largest  of  these  is  at  tlie  mouth  of  rayuters 
Vale  Cave.  Tliis  hollow  is  sheltered  from  the  sim  by  its  steep 
walls,  and  ia  hence  constantly  shady  and  moist  It  is  a  natural 
fernery,  fifteen  species  of  fenis  being  found  within  its  small 
compass,  two  of  them  occunin^r  nowhere  else  in  the  islands. 
Wild  coffee  trees  thrive  amongst  the  fenis  in  the  hollow.  The 
phuits  of  Bermuda,  whicli  ni-e  of  West  Indian  origin,  were 
trans|x)rte(l  thither,  probably,  as  Grisebaeh*  states,  by  tlie  GuU* 
Stream,  or  genei-al  drift  of  lieated  surface  water  in  this  tUrection. 
Others  may  have  travelled  with  the  cyclones  wliich  pass  con- 
stantly fnim  the  West  Indies  in  the  direction  of  Bermuda,  and 
sometimes  reacli  the  island.  There  are  no  winds  l)lowing 
directly  from  the  American '  coast  which  would  be  likely  to 
carry  seeds,  the  anticyclones  taking  a  different  direction.  It  is, 
however,  probable  that  the  occuiTence  of  American  plants  in  the 
islands  is  connected  with  the  fact  that  tJie  islands  are  visited 
from  time  to  time,  by  immense  numbei*8  of  migi*atoiy  birds  from 
that  continent,  especially  during  their  great  southern  migration. 

Of  these  the  American  Golden  Vlover {Charadrins  mannoratv-s) 
seems  to  visit  Bermiula  in  the  greatest  numl>ei*s,  but  various 
other  birds,  frequenting  nmrslies,  Gallinules,  Rails  and  Snipes^ 
arrive  in  no  small  tpiantities  every  yeai".  These  birtls  have 
probably  brought  a  good  many  plants  to  Bemmda,  as  seeds 
attached  to  their  feet  or  feathers,  or  in  their  crops.  The  seed 
used  for  the  onion  crops  in  Bermuda  is  all  imported  yearly, 
mostly  from  Madeira,  and  the  p)tatti  seed  is  brought  from  the 
United  State.s.  Various  seeds  cannot  fail  to  reach  the  island 
with  these  imports,  and  the  constant  importation  of  hay  must 
have  led  to  the  introduction  of  many  more. 

Shipwrecks  furnish  additions  to  the  flora  occasionally,  A 
vessel  laden  with  gi*apes  was  wrecked  on  the  coast  a  short  time 
ago.  The  boxes  of  grapes  were  washed  ashore,  and  the  grape 
seeds  germinated  in  abundance,  so  that  Sir  J.  H.  Lefroy  was 
able  to  gather  a  number  of  small  plants  for  his  garden. 

»  A.  nrifiobnch,  "Die  Vegptntion  d*»r  Enle."  liPij'stig.  1879.  2te 
Till.  II,  H-  454. 
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The  only  export  of  the  Benniulas  is  vegetables ;  potatoes, 
onions  and  tomatos.  These  are  said  to  be  best  in  the  world,  and 
they  rencli  New  York  very  eiirly  in  the  season  and  coiunmtid  a 
very  high  price.  Tlie  "Mudians"  are,  however,  so  lazy  that  they 
do  not  grow  enough  potatoes  I'or  home  consumption,  and  at  the 
time  of  our  visit  to  the  islands,  at  the  same  time  that  new 
potatoes  were  being  exported  to  New  York,  large  quantities  of 
the  former  year's  Airericnn  crop  were  being  imported  in  the 
returning  steamers. 

Some  of  the  most  conspicuous  of  the  pi'esent  lund-bii'ds  of 
Bermuda,  such  as  the  "  Re<l  binl,"  or  Caulinal,  have  been  intro- 
duced for  ornamental  effect.  Tlie  birds  most  interesting  to  us 
wenj  the  "Boatswain  birds"  (Pkneihcm  JlamroHtTis),  since  we 
now  met  them  in  numbers  for  the  first  time,  though  we  afterwards 
became  so  familiar  with  them  amongst  the  Pacific  Islands  ami 
elsewhere.  The  birds  are  white,  a  little  smaller  than  our  com- 
monest English  gull,  and  shaped  more  like  a  sea  swallow  or  tera, 
though  aUied  to  the  gannets  and  cormoi'ants ;  in  their  tails  are 
two  long  najTow  feathera  of  a  reddish  tint,  which  as  the  bird 
flies,  are  kept  extended  Itehind.  and  give  it  a  ciuious  appearance. 


f^  *-i 


HOATIWAIM    trnO. 


Till!  birds  bi-eed,  more  or  less  gregariously,  in  holes  in  the 
rock  fonned  by  tlie  weathering  out  of  softer  layers.  It  is  easy 
to  secure  them  in  the  hole  by  clapping  a  cap  over  it«  mouth  and 
often  l>otJj  male  and  female  can  be  caught  together.  It  is  how- 
ever quite  a  different  matter  to  get  hold  of  them  for  stuffing : 
their  bilh*  are  very  shnrp  m\d  sti-cmg,  and  they  Hght  funously, 
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screaming  all  t!ie  while.  Only  one  egg  is  laid,  and  it  is  of  a 
daik  red  colour  like  that  of  the  Kestrel.  Ruts  abound  in  the 
islands,  and  I  saw  one  limiting  al)Out  the  holes  evidently  on 
the  look-out  for  eggs  or  young.  These  must  be  the  only  enemies 
the  birds  have  except  man,  and  they  would  find  no  difficulty  in 
driving  the  rats  off,  but  I  saw  several  e;,'^  bruken  and  sucked, 
no  doubt  in  their  aljsence. 

On  one  of  the  islands  I  saw  a  pair  of  crow8,  but  they  were 
very  scarce^  since  blood-money  to  the  extent  of  two-shillings  a 
head  had  been  put  upon  their  heads  by  the  Government 

Crabs  abound  at  Bennuda :  a  species  of  Gnipsus,  a  crab  which 
will  be  frequently  referred  to  by  me,  chmbs  the  mangrove  trees 
^vith  the  greatest  ease.  A  white  Stpd-crab  (Oct/poda),  burrows 
deep  in  the  sand-hills,  and  is  very  difficult  to  dig  out,  and  a  huge 
ugly  Laud-ci-ab  {Cariiiamiut)  is  common  furthcT  iiUaud.  A  small 
White-crab  {Rfmipcs)  lives  in  the  sand  on  tlie  shore  just  below 
the  verge  of  the  water ;  it  burrows  rapidly  in  tlie  sand  until 
coveretl,  and  tlien  by  ejecting  a  small  jet  of  water  from  its  gills 
clears  a  .small  ])assage  for  respiration,  remaining  concealed. 

A  land  Nemertine  worm  was  discovered  by  Von  Willemoes 
Suhm.  living  in  moist  earth.  Only  one  other  terrestrial  Nemer- 
tiue  was  known  hitheito,  and  that  was  discovered  by  SemjHjr  in 
the  Philippine  Islands  ;  this  worm  Von  Sulim  named  Tetras- 
temtna  atjrkttio,  placing  it  in  the  same  genus  with  certain 
aquatic  species.*  When  irritated  it  darts  out  its  armed  pi*oboscis 
with  great  rapidity  in  defence.  It  also  uses  the  proboscis  as  an 
aid  in  pn)gTe.'wion,  .shootinj^  it  imt  and  fixing  its  tip  to  a  distant 
point  and  then  drawing  the  body  up  to  the  point  by  conti-acting 
the  protruded  organ.  The  animal  is  ciliated  all  over,  and  has 
two  pairs  of  eyes.  The  eartli  in  which  it  lives  contains  a  good 
deal  of  salt.  Tlie  animal  was  found  to  live  for  houre  in  salt 
water,  but  to  die  at  once  when  placed  in  fresh  water. 

The  corals  of  Bernnida  may  be  seen  growing  to  great  advan- 
tage by  the  use  of  a  water  glass.  The  species  are  very  few  in 
numljor,  there  Wing  imly  alxjut  ten  sjjecies  of  Anthozoan  coi-als, 
and  two  of  Hydrozoan.    Tlie  latter  two  species  of  Milfepora  niv 

*  A- Vou  WQlemoeH  Siihm,  PluD.,  "Ou  a  Land  Nemertine  fomul  in 
the  BcrmnHfift."     Anti.  and  Map.  Nat.  Hist.  18T4,  XIII,  \k  AiMi. 
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While  some  species  such  its  the  jrreat  "  Brain  coral,"  {DrpUtria 


LuiD  sKUuriSK.  TeraAirTEVUA  AnRirou.    frorNn  mai.k.) 

Ft  1— 4  ficiccvwlre  [wrtlani  of  the  probotcio;    I   rntrnncf  ;  2  papillftr;  portiun ;  3  pouch 
of  Ajrlru :    4  Kljin<luliir   p  >rt(oii :    eti   tiiusjulur   fntrant-<<   t>(    elaiiilulnr  portion: 

{M\vt  ■  Dgure  by  Von  WUImioc*  Suhtn.) 

tmftbr^ormis)t  which  is  conspicuous  at  the  bottom  as  a  bright 
yellow  mass  appear  to  prefer  to  |^w  where  the  water  is 
lighted  up  by  the  sunshine;  other  species,  such  as  Millrpora 
Tomoaa  and  Symphyllia  dipsacea,  seem  to  thrive  ])est  in  the 
•hade.  One  species,  Mycedium  frcujUe,  which  forms  very  tliin 
and  fm^B  platj?-likrt  lamina*,  which  are,  when  bleached  wliite, 
ahnost  the  most  beautiful  of  corals,  occurs  glowing  in  colonies 
in  gre*t  abundance,  in  water  from  a  foot  to  u  fathom  in  depth 
inside  small  cavenis. 

All  around  the  Bermuda  coast,  wherever  it  is  at  all  shelteretl, 
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large  black  Holothiirians,  are  excessively  numerous.  They  are 
to  be  seen  covering  the  white  sandy  bottom  all  over,  lying  a  few 
feet  only  apart. 

I  was  greatly  indebted  during  my  stay  at  the  Bermudas  to 
General  Sir  J.  H.  Lefroy,  C.B.,  F.E.S,,  then  governor  of  the 
islands,  both  for  his  kind  hospitality  and  constant  information 
and  assistance  in  scientific  matters. 

For  a  further  account  of  the  geology  of  the  Bermudas,  see  "  Nautical 
Magazine,"  1868,  p.  486,  and  also  J.  M.  Jones,  F.L.S.  on  the  "  Geological 
Features  of  the  Bennuda&"  Trans.  Nova  Scotian  Institute  of  Nat  Hist, 
May,  10, 1869. 

For  the  MoUuaca,  Bev.  H.  B.  Tristnun,  Proc.  ZooL  Soa,  1861,  p.  403. 
For  the  Birds  of  Bennuda,  Lieut  Raid,  B.E.,  F.Z.S.,  "Zoologist,"  1877. 
Bepr.  from  the  "  Field  "  newspaper. 

For  a  general  account  of  the  Natural  History  of  the  JHlanHs,  see  "  The 
Naturalist  in  Bennuda,"  by  J.  M.  Jones,  F.L.S.    Ijondon,  1859. 

For  the  Vegetation,  see  Dr.  Bhein,  "  Ueber  die  Vegetations- Verhalt- 
nisse  der  Bermudas-Inseln."  Vortrag  gelialten  beim  Jahresfeste  der 
S.N.G.,  26.  Mai,  1873.  Also  papers  on  collections  made  by  me  in  the 
Journal  of  the  T^inpfl^n  Society,  for  which  see  the  list  of  papers  at  the  end 
of  this  work. 


29 


CHAPTER  IL 


AZORES,  MAUEIKA,  CAPE  \^RDES. 

F%r*J  iHtfuiiI,  Azures.  Porpoises  ou  the  Feed.  Town  v{  HorU.  Peculiar 
Dreiw  of  tlte  Women.  Island  of  Pico.  St  Michnel's  liUjuid.  Native 
Kenu  And  Auatraliiin-iutroduced  Trees.  The  Thre^hiug  floor  and 
Women  at  the  Mill  Vegetaitiou  of  the  Azores.  Hot  S]>ringa  at 
Plants  Growing  in  the  ilut  Water.  C^deira  des  Sette 
^dades.  Madeira.  Grand  Ctiral.  CiinouR  Oni»  wont  by  tlie  Men. 
Tlie  Island  at  Siinset  St.  Vincent  iBland,  Ca|>e  Verdea.  Vegetation 
of  the  Iflland.  Aw:ent  uf  Green  Muimtaiu.  Different  Causes  of 
Variation  of  Vegetation  with  AltitmJe.  Structure  of  Baajdtic  Dykes. 
CaJcareoua  Seaweeda  uii  Bird  hhuid.  Habitj^  of  Crabs.  Miniature 
Ouis.  Flying  Gurnet  Hooked.  Mode  of  Catching  Bouito.  Itdaud 
of  Foga  Porto  Praya,  St.  Jago  lalaud.  Use  of  Foi»t  in  Feeding  by 
Kititfw  Kingfisher  andGalinis.  Hauling  the  Sein.  A  Liuge  Shark. 
Salt  Domingo  Valley.  MoukeyA.  Reniaikiible  Frealiwater  Crus- 
taoeoQ.     limestone  Baud  in  the  Cliff  of  ttic  Harbour. 

Ajwrcs,  jnijr  lat  to  i«tb,  1S93. — After  a  voyage  of  19  days 
from  Bermuda  on  July  1st,  the  "  Challenger  "  steamed  in  towards 
the  iflland  of  Fayal,  wliich  was  soon  sighted  as  a  blue  haze  in  the 
fkr  distance  wliich  mingled  with  the  clouds  and  showed  a  faint 
outline  only  here  and  there.  The  haze  became  darker  and 
darker  as  the  island  waa  approached  and  the  outline  more 
distinct,  and  at  last  we  began  to  make  out  the  shape  of  the 
island  clearly  with  our  glasses,  and  to  see  the  great  belt  of 
cultivation  on  the  lower  region,  with  its  thickly  set  rectangular 
patches  of  ripe  com.  The  highest  point  of  the  island  is  only  a 
little  over  3,000  feet  above  sea  level ;  this  part  of  the  structure 
was  not  sighted  at  all  by  us,  for  it  remained  always  covered 
with  clouds. 

The  whole  of  the  Azores  are  volcanic,  only  on  Sta.  Maria 

Island  is  there  a  small  deposit  of  limestone  containing  maiine 

■hells,  of  miocene  date.   The  islands  ore  composed  of  beds  of  lava, 

bbaaaltic  and  ti-achytic,  and  cuues  of  scoriae  and  pumice.    As  we 
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approached  Fayal  numerous  cratere  became  visible,  of  the  usual 
tniiicated  conical  form,  but  in  all  sUigtis  of  decay,  and  as  usual 
of  all  sizes.  Some  huge  volcanic  masses  form  the  main  ridge  of 
the  island,  and  from  the  slopes  and  bases  of  these  numerous 
baby  volcanoei?  rise  up,  and  are  seen  clustering  together  in 
irregular  groups. 

One  crater  close  to  the  shore  and  partly  cut  into  by  the 
waves  wafl  very  conspicuous.  In  its  loose  pumice  walls  the 
sea  had  made  an  excavation,  and  had  exposed  vertical  colunuis 
of  harder  trachyte.  The  lip  of  the  crater  facing  the  sea  is  partly 
broken  down,  and  a  view  is  thus  obtained  right  into  the  conical 
hollow  inside,  which  is  now  partly  under  cultivation.  The 
crater  is  called  Castello  Branco  by  the  inliabitauts. 

Tlie  whole  lower  part  of  the  island,  which  has  a  more  gradual 
slope  than  the  steep  cones  above,  is  closely  cultivated,  and  showed 
as  seen  from  seawards  a  series  of  intermingled  bright  green  and 
yellow  fields  iuterspei-sed  with  glistening  white  villages,  and 
numerous  churches  and  monasteries. 

As  we  neared  shore,  a  large  shoal  of  porpoises  was  seen  close 
by,  going  at  great  speed  in  fidl  chase  after  fish,  the  whole  shoal 
skipping  together,  four  or  five  feet  out  of  water  for  several 
successive  bounds  in  hot  pursuit  The  shoal  was  closely 
attended  by  a  flock  of  gulls  which  fallow  in  order  to  pick  up 
the  fish  which  are  bitten  or  wounded  by  the  porpoises,  but  which 
the  porpoises  have  no  time  to  stop  to  pick  up.  In  the  Arafura 
sea,  I  have  seen  frigate  birds  hanging  over  a  shoal  of  porpoises 
with  the  same  object,  and  in  just  the  same  manner  in  the  tropics 
terns  and  noddies  follow  the  shoals  of  large  predatory  fish 
{Caratw)  to  pick  up  the  crumbs.  The  demeanour  of  a  shoal  of 
porpoises  on  the  feed  is  a  very  different  thing  from  their  lazy 
rolling  motion  which  one  more  commonly  sees. 

We  rounded  a  pr(»mnntory  fonned  of  two  old  craters,  one  of 
them  with  its  seaward  half  entirely  demolished  by  Uie  waves, 
and  its  hollow  inner  slope  terraced  for  cultivation,  and  came  in 
sight  of  Hoita,  the  capital  town  of  Fayal.  It  is  almost  the 
most  beautifully  situated  town  I  have  ever  seen.  It  is  biiilt 
along  tlie  shore  of  a  wide  bay,  the  white  houses  being  crowded 
together  on   a  veiy  nanx)W,  almost  flat  belt  of  land.      Lm- 
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liately  lieliiud  tlie  iiiaiu  body  of  houses,  rises  ii  series  of 

!p  hills  covoi-ed  with  tlie  most  l>rilliaiitly  gieeu  gardens, 
orange  trees,  and  moguolias,  witli  houses  dotted  amongst  them 
at  various  Iieitjhts,  and  hei-e  and  there  chui*ehe6  and  monasteries. 
The  lower  hills  are  backed  by  tlie  main  nioimtain  mass,  the 
summit  of  wliich  was  hidden  in  the  clouds.  In  fiUI  view  of 
Horta  is  the  island  of  Pico  witli  its  towering  cone. 

The  town  is  thoroughly  Portuguese  in  appearance.  The 
houses  are  whitewashed  as  at  Lisbon,  with  green  Venetian 
blinds  and  window  frames  and  balconies.  The  women  are 
Itettcr  looking'  thjui  at  Lisbon.  Tliey  dress  in  reniaikiihle  dark 
blue  cloth  cloaks  with  enormous  long  coal-scuttle  shaped  hoods 
to  them,  80  that  one  has  to  look  down  a  sort  of  tunnel  to  see  a 
jiretty  face  at  the  end  of  it,  and  it  is  impossible  to  get  any  but 
a  full  lace  view  of  a  beauty,  or 
to  steal  a  sly  glance  at  all. 
The  girls  save  up  their  money 
most  carefully,  in  order  to 
become  possessed  of  one  4if 
these  fashionable  cloaks.  They 
cost  about  six  jwunda,  and  a 
girl  has  to  work  two  years  and 
a  half  to  get  one.  Horta  has 
many  primitive  ways.  Tiie  old 
women  Bit  at  their  doors  and 
spin  with  the  spindle  and  dis- 
UfT. 

Tlie  gardens  are  all  sur- 
rounded by  high  walla  to  pro- 
tect them  from  the  furious 
^es  whicli  blow  here  in  win- 
ter* and  M'hich  would  else  de- 
stroy all  the  fruit  trees.  Fruit 
was  abundant,  aj^ricots  were  bought  at  20  for  a  penny.  The 
prevalence  of  small  pox  in  the  town  prevented  our  making  any 
stay.  I  slipped  ou  shoi*e  in  a  fruit  boat,  or  I  should  not  have 
been  allowed  to  land  at  all. 

Tlie  seii  beat  li  has  a  most  peculiar  appearance  to  an  eye  not 


convMi  or  fruMKM  at  iioeta. 
(From  ■  photofrapti.) 
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accustomed  to  volcanic  shores,  being  composed  of  line  volcanic 
Band  wliicli  is  absolutely  black.  The  sand  is  made  up  of  ground- 
up  lava  and  ejected  dust,  and  is  full  of  ciystals  of  olivine, 
augite,  hornblende,  and  quartz,  with  abundance  of  magnetic  iron 
paiticles,  whicli  cling  to  a  magnet  when  it  is  brought  near. 

The  ship  was  off  Pico  in  the  evening  of  July  2ad.  The 
clouds  gradually  cleared  ofi*  the  island,  at  tirst  hovering  about 
its  summit,  then  remaining  as  a  belt  some  way  below  the  top 
of  the  cone,  and  finally  disappearing  altogether,  and  leaving  the 
majestic  peak  in  fidl  view,  lit  up  by  a  splendid  red  sunset  glow. 
The  peak  is  a  steep  cone,  rising  abruptly  to  7,613  feet  above  sea 
level  from  n  moi-e  gently  sloping  base,  on  which  are  numerous 
secondary  cratei*s  which  look  like  little  pimples  on  the  surface  of 
their  huge  parent.  The  top  of  the  cone  is  cut  oil'  horizontally  and 
out  of  the  huge  crater  on  the  top  arises  towards  one  side  of  it  a 
little  secondary  cone  which  forms  the  highest  point  of  the  whofe. 

St.  Mickaerti  laUuitf,  jutj  4th  to  Juif  oih,  1873. — We  neared 
the  island  of  San  iligucL  The  inland  has  mountains  of  from 
2^300  to  3,500  feet  altitude  at  either  end,  and  a  lower  lunge  of 
hills  joins  these  together.  Pouta  Delgada,  the  capital  of  San 
Miguel,  lies  on  tlie  sea  shore  opposite,  about  the  middle  of  the 
lower  range  of  lantL 

The  volcanic  cones  and  slopes  leading  from  these  to  the  sea 
ai"e  formed  of  light  pumice  and  ash  soil,  very  friable  and  easily 
cut  into  by  the  action  of  >vater.  Hence,  water-courses  have  cut 
their  way  deep  into  the  smface  of  tlie  country,  and  as  San 
Miguel  is  viewed  from  seawards,  its  most  striking  feature  is 
formed  by  the  numerous  deep  gullies  wliich  are  seen  running 
parallel  to  one  another,  and  with  almost  straight  courses  from 
the  high  land  down  to  the  sea.  Pouta  Delgada  is  composed  of 
houses  similar  to  those  of  Fayal,  but  it  is  not  nearly  so  pi*etty  as 
the  latter  town,  the  land  behind  not  being  steep,  and  tliei'e  being 
no  bay  shut  in  by  hilLs.  A  breakwater  is  required  to  form  a 
harbour. 

I  formed  one  of  a  lai^e  paily  which  paid  a  visit  to  ilie  valley 
of  Furnas  and  its  hot  springs,  distant  about  30  miles  from  the 
poit  town.  We  travelled  in  caniages,  each  drawn  by  four 
mules.      From  the  natui'e  of   tlie  couutiy  alrciidy   described, 
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ve  bad  to  cross  numerous  water-worn  gullies,  and  our  road  led 
constautly  up  and  down  steep  Lills,  We  crawled  up  one  side  of 
the  ridges,  and  made  fearful  dashes  down  ibe  other,  the  mulee 
going  with  great  spirit.  We  passed  between  fields  of  maize  and 
com,  with  tall  hedges  of  reeds  {Arujufo  donax),  planted  ro\ind 
them  to  break  the  force  of  the  wind,  and  a  kind  of  lupine 
planted  in  geometrical  patterns  amongst  the  com  to  be  ploughed 
in  after  the  crop  was  reaped,  as  manure. 

We  passed  many  fine  flower  gardens,  planted  with  a  large 
variety  of  Australian,  New  Zealand,  and  South  American  plants, 
ond  went  by  numerous  hills,  small  volcanic  cones,  planted  with 
firs  and  various  timber  trees  with  gi'eat  care.  The  ajipearance  of 
the  island  has  been  wonderfully  modified  by  careful  plantation, 
most  of  tlie  work  ha^^ng  l>een  done  by  a  Mr.  Brown,  a  gardener 
from  Kew,  who  was  brought  to  the  island  30  years  ago  by 
Don  Jose  de  Canto,  to  superintend  the  laying  out  of  his  garden. 

We  halted  for  luncheon  at  a  small  stream  under  a  clump  of 
AuBtralian  blue  gum  trees,  beneath  which  on  the  margins  of  the 
stream  grew  a  profusion  of  ferns.  Here  flourished  the  cosmo- 
politan break  fern,  and  another  PCeris  {P.  argiUa);  Woodwardxa 
mdicaiu,  not  so  long  ago  discovered  to  occur  in  Great  Britain^  a 
splendid  bright  green  fern,  with  large  fronds,  the  tips  of  which 
bcsnd  over  to  meet  the  soil,  and  then  take  root»  whence  the 
name;  AspUnium  tnonanilumum,  hardly  to  l»e  distinguished  in 
appearance  frwmourhome^4. /rfc7w>wia?//'^;  Asplaiiuvi  vutrinum, 
Adiantium  niffrum^ — the  lady  fern,  the  hart's  tongue,  the  male 
fcm,  and  the  i:ommon  pol^-pody.  With  these  was  Os^nmida 
rtgaiU,  and  abundance  of  the  Maiden  hair. 

We  crossed  the  lower  central  ridge  of  the  island,  and  looked 
down  upon  the  bright  blue  sea  on  the  other  side.  We  passed  a 
threshing  floor  where  threshing  was  going  on  in  tlie  old  biblical 
style,  as  all  over  the  Azores,  where  primitive  customs  are 
maintained  to  an  extraon:linary  degree.  The  tlireshing  floor  is  a 
cinnilur  flat  space,  usually  near  a  house  in  the  home  corn-field, 
about  40  feet  in  diameter,  and  with  a  bottom  of  cement  or  some 
hard  mortar.  On  this  the  com  ia  laid  and  pairs  of  oxen  are 
driven  round  and  round  over  it,  yoked  to  a  heavy  wooden  aledge- 
likti  machine,  like  that  used  for  dragging  casks  on  in  England. 
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A  man  often  sits  or  stands  on  the  dmg,  and  the  girls  ride  on  tt 
for  fun.  Usually  two  yoke  of  oxen  are  employed.  At  the  floor 
we  halted  at,  the  oxen  were  not  muzzled,  and  were  feeding  freely, 
but  they  often  are  so,  as  we  saw  at  other  floors. 

A  little  further  on  we  came  upon  two  women  giinding  at  the 
mill.  A  pair  of  circular  stones,  one  placed  on  the  top  of  the 
other,  are  used ;  tlie  upper  iitted  with  a  straight  upright  handle, 
the  thing  being  in  fact  a  simple  quern.  Two  women  standing 
facing  one  another,  catch  hold  of  the  handle,  one  at  the  top,  the 
other  lower  down,  and  they  send  tlie  upper  stone  round  at  a 
good  pace,  each  exerting  her  strength  when  the  handle  is 
forthe^st  ofl'  from  her,  and  thus  pulling  to  the  tnist  advantage. 

We  next  passed  a  small  town,  Ilibeira  Grande,  where  there 
were  numerous  churches  and  a  monastery,  and  a  pretty  patch  of 
public  garden  laid  out  by  Mr.  Brown,  and  planted  principally 
with  Australian  shiiibs,  Banksias  and  Mtlnicucas.  At  a  road-side 
inn,  at  which  we  pulled  up  to  water  the  mules  and  refresh  the 
drivers,  the  church  choir  was  singing  remarkably  well,  practising 
an  ancient  chant  in  a  room  overhead,  with  a  piano  as  an  accom- 
paniment. None  of  the  poorer  houses  in  the  town,  or  indeed  all 
over  the  island,  have  any  glass  in  the  windows,  but  oidy  shutters. 
Gl&zed  windows  are  scarce ;  only  the  priests,  shopkeepers,  and 
merchants  have  them. 

We  turned  up  inland  from  the  sea,  and  mounted  the  high 
land,  making  across  the  island  again  in  a  zigzag  direction.  At 
last  we  gained  the  summit  and  came  out  upon  a  moor  covered 
with  bog  mjTtle  (ifyrico/ayft),  break  fern,  Woodwardia  radicans^ 
heath  (Erica  azarica),  and  a  splendid  fern  (Dicksonia  cidcUa), 
which  almast  forms  a  tree,  and  which  has  a  beautiful  golden  brown 
silky  substance  covering  its  young  shoots,  whicli  is  gathered  and 
used  for  etufi&ng  cu^luons.  Several  tree  ferns  have  a  similar 
subBtanoe  developed  on  them.  The  moor  looked  very  hke  a 
Scotch  moor,  and  stretched  away  far  over  the  flat  hill  tops. 

There  are  40  flowering  plants  found  in  the  Azores,  which 
grow  nowhere  else  in  the  world,  £rica  azoricay  the  heath,  is  one 
of  them.  The  rest  of  the  plants  are  either  South  European,  or 
belong  to  the  Atlantic  flora,  a  name  given  to  a  series  of  plants 
which  grow  on  the  Azores,  Canaries,  and  Madeira,  and  nowhere 
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else.  Of  these  Atlantic  plants  3(5  are  found  in  the  Axores.* 
Examples  of  them  are  the  laurel  (Lauras  canarierms)  and  the 
juniper  {Junipcrtis  brwi/olia).  One  little  plant,  a  Campanula 
[C.  vtdalit),  is  found  only  on  one  small  rock  on  the  east  coast  of 
FloDis  (one  of  the  Azores),  and  nowhere  else  in  the  world. 
Nearly  all  the  ahiubs  and  trees  of  the  Atlantic  group  of  islands 
are  evergreens. 

We  crossed  a  stretch  of  the  plateau,  and  suddenly  looked 
down  on  the  other  side  of  it  into  an  immense  deep,  nearly 
circular  crater,  beautifully  green.  Its  ^indulating  bottom  was 
dotted  over  with  white  houses  amongst  gardens  and  corn-fields, 

in  the  distance  was  seen  a  small  column  of  steam  hovering 

r  the  hot  springs.  We  drove  down  a  steep  incline  for  at 
least  a  couple  of  miles,  and  at  lost  reached  the  village  of  Furnas. 
The  road  hence  to  the  hot  springs  led  across  a  small  stream  fed 
by  them,  deeply  stained  red,  and  smelling  strongly  of  sulphu- 
retted hydrogen.  Thence  the  path  wont  up  a  little  valley,  cut 
out  in  the  low  ridge  of  very  tine  light  whitish  ashes  which 
separates  the  main  Furnas  valley  from  that  part  of  it  in  which 
the  FuniDs  lake  is  situate.  It  is  a  bcautil'ul  tiny  glen,  with  dark 
ereigreen  foliage  on  its  steep  banks,  and  on  the  swamp  borders 
of  its  narrow  bed  were  masses  of  the  brilliant  green  leaves  of  the 
eatable  Arum  {Caladium  e^culentum)^  one  of  the  staple  foods  of  the 
Polynesians,  their  " iaro"    The  taro  is  cultivated  all  over  the 

ids,  but  thrives  here  especially  in  the  warm  mineral  water. 

The  Funiiis  lake  is  about  three  miles  in  circumference. 
There  are  two  groups  of  boiling  springs,  the  one  at  the  margin 
of  the  lake,  the  other  close  to  the  town  of  P\imas. 

The  boiling  springs  near  tbe  lake  are  scattered  over  an  area 
of  about  40  yards  wjuare,  covered  with  a  greyish  clayey  deposit ; 
%  geyser  or  hot-spring  formation,  being  composed  of  matter  de- 
posited by  IJie  hot  water.  No  doubt  the  present  hot  springs  are 
the  dwindled  remains  of  former  fully  developed  geysers.  The 
principal  spring  consists  of  a  basin  about  12  feet  in  diameter, 
full  up  to  within  about  2  feet  of  the  brim  of  a  blueish  water, 
which  in  the  centre  is  in  constant  and  most  violent  ebullition, 

*  A.  OriAcljocb,  *'  Di«  VegciUtioii  der  Erde."     l^ipzig,  1872,  Ster  Bd* 

«l003. 
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the  water  being  thrown  up  a  foot  in  height  as  it  boils  forth.  A 
constftnt  cohimn  of  steam  rises  from  the  basin.  Near  by  is  a 
sort  of  fissure,  from  which  issue  at  short  irregular  intervals  jets 
or  splashes  of  boiling  water  mingled  with  steam  and  sulphuretted 
hydrogen  in  abundance.  Tliis  spring  inakea  a  gurgling,  churning 
sort  of  noise ;  the  hirge  basin,  a  sort  of  roar. 

In  the  sides  of  the  fissui'e  grow,  in  the  area  splashed  by 
the  ^ot  water,  some  ^^^i-ecn  lowly  orf,'auized  algre  {Botryocoais), 
which  form  a  thick  crust  upou  the  rock  surface.  Similar 
growths  of  lowly  organized  plants  in  the  water  of  hot  springs 
have  been  observed  in  various  parts  of  the  world  *  At  a  couple 
of  feet  distance  from  this  hot  spring  rushes  up  a  perfectly  cold 
iron  spring  with  a  considerable  stream  of  water. 

All  around  are  small  openings,  from  which  sulphuretted 
hydrogen  and  other  gases  issue  ■with  a  fizzing  noise,  and  coat 
the  openings  M'ith  bright  yellow  crystals  of  sulphur.  The 
ground  around  is  hot,  too  hot  in  many  places  for  the  hand  to 
rest  upon,  and  it  is  somewhat  dangerous  to  approach  the  pools 
of  hot  water  at  all  closely,  since  the  hard  crust  on  the  surface 
may  give  way  and  one  may  be  let  fall  into  thu  l>oiling  mud. 

Just  abovi>  these  hot  springs  is  a  beautiful  mountain  stream, 
which  forms  little  cascades  as  it  tumbles  down  to  the  lake 
valley  from  the  fern-clad  moor  above. 

At  the  to^vn  of  Furnas  is  an  inn  kept  for  families  who  come 
in  the  season  to  drink  the  waters  and  bathe.  There  is  a  free 
bath  house  built  by  the  Goveniment,  with  marble  baths  and  hot 
and  cold  minend  water  laid  on  to  each.  The  whei-eabouts  of 
the  springs  near  the  to\vu  are  marked  by  clouds  of  steam.  Tlie 
BpringB  are  scattered  over  a  larger  area  than  at  the  lake  springs, 
and  the  grey  geyser  formation  is  piled  into  irregidar  hillocks 
around  them,  instead  of  presenting  a  nearly  flat  suriace  as  at  the 
other  springs.  Here  the  principal  spring  is  like  tliat  at  the  lake, 
but  tlie  amount  of  hot  steam  iiLsliiug  up  is  much  gi*eater,  and 
the  noise  is  almost  deafening.    The  water  is  thrown  up  about 

*  For  fiulher  account  of  tlie  vegetable  growths  in  the  hot  spring  of 
Furnas,  see  Linn.  Joum.  Bot,,  Vol.  XIV,  p.  321.  Also  jwpere  on  the 
Bame  by  Mr.  W.  T.  Tliiselton  Dyer  and  Mr.  W.  Artier,  ibid.,  pp.  386- 


I 


I 
I 


AZORES. 


37 


or  three  feet  in  a  constant  hot  fountain.  Close  by  are  sulphur 
Lgs  with  hot  water  issuing  in  violent  intemiitteut  splashes; 
and  there  is  also  cue  deep  chasm,  from  the  depths  of  wliich 
boiling  hot  blue  mud  is  jerked  out  in  siinilai*  splashes.  The 
mud  hardens  on  the  sides  of  the  cavity  into  a  ci-ust  made  up  of 
Bucoeasive  lamina?. 

The  natives  use  the  natural  hot  "water  to  heut  sticks  or  planks 
in,  in  order  to  bend  them.  They  also  sometimes  di^;  holes  in  the 
mud  and  set  their  kettles  in  them  to  l>oil.  As  at  the  other 
springs,  there  are  cold  spi-in]|^s  issuing  from  the  ground,  close  to 
the  boiling  ones.  One  spring  has  its  water  charged  with  carboiuc 
acid  and  eflervuscing.  iVll  the  springs  empty  into  one  small 
stream,  which  then  runs  down  to  the  sea,  with  a  complex  mixture 
of  mineral  flavours  in  its  water,  and  retains  its  heat  for  Several 
miles. 

In  the  shores  of  the  lake  there  are  large  extents  of  geyser 
deposit,  forming  strata  40  or  50  feet  in  tliickness,  and  evidently 
resulting  from  hot  springs,  now  worked  out,  but  with  a  few  Rmall 
discharge  pipes  of  heated  gas  remaining  active  here  and  there. 
Near  the  seaward  end  of  the  lake  is  a  hole,  where,  as  in  the 
Qrottii  del  Cane,  an  animal,  when  put  into  it,  becomes  stupefied 
by  inhaling  the  carbonic  acid  gas  discharged. 

I  made  an  excursion  from  Ponta  Delgada  to  the  Caldelra 
Sette  Cidades,  or  Cauldron  of  the  Seven  Cities.  It  is  a 
relluus  hollow  of  enormous  size,  witli  two  lakes  at  its 
bottom  and  a  number  of  villages  in  it.  One  slowly  climbs  the 
mountains  from  the  sea  and  suddenly  looks  do^Ti  from  the 
cniter  edge  upon  the  lakes,  1 ,500  feet  below.  On  the  flat  bottom 
of  the  crater,  which  is  covered  with  verdure  and  cultivated 
fields,  are  several  small  secondary  craters,  the  wliole  reminding 
_QI>e  of  a  crater  in  the  moon.  One  of  tlieae  small  craters  has 
ao  cut  up  by  deep  water-courses,  that  between  them  only  a 
"ieries  of  nharp  radiating  ridges  is  left  standing,  and  the  crater 
thus  a  very  fantastic  appearance. 

^San  Miguel  was  suffering  from  a  drought,  at  the  time  of  our 
it,  which  had  been  of  long  duration.  A  grand  procession 
therefore  took  place  in  order  to  procure  rain,  in  wliich  a 
miraculous  image  the  "  Santo  Christo/'  the  jewels  presented  at 
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the  shrine  of  which  are  reput;<»d  amon^t  the  people  to  be  worth 
one  nuUion  sterling,  was  carried  round  the  town.  The  figure 
is  apparently  of  wood  and  is  in  a  squatting  posture  with  the 
legs  crossed.  It  was  borne  in  a  litter,  with  a  canopy  over  it,  on 
men's  shoulders.  Next  day,  from  seawards,  we  saw  clouds 
hanging  low  over  the  island,  and  it  seemed  as  if  the  image  had 
been  again  miraculously  successful. 

The  most  complete  Accoant  of  the  geology  of  the  Arores  is  that 
of  O.  Hartimg,  "Die  Azoreu.^  Leipzig,  Kugelmaniif  1860.  S«e  wlto 
F.  Da  Cane  Godman^  "  Nat  Hist  of  the  Aaofw."  Iiondon,  Van  Voorrt 
1870.  Alao  T.  Vernon  WoUaston,  ''Testacea  Atlantica."  London,  Beeve^ 
and  Ca     On  the  Ooleoptera  Crotch,  P.Z.S.,  1860,  p.  359. 

HBtfetra,    rebruary   3rd   io  Sib,  JvMj   istk   to   iTtb,   1898. — 

Madeira  is  a  mass  of  mountainous  rocks,  rising  to  6,000  feet  in 
height.  The  to^vn  of  Funchal  nestles  close  to  the  water's  edge  and 
straggles  up  the  side  of  the  valley  in  which  it  lies.  In  the  early 
morning  the  island,  viewed  in  dear  weather  from  seawards,  is  of 
a  beautiful  hazy  violet,  wliilst  the  sea  is  of  the  deepest  blue. 

The  beach  at  the  landing-place  near  the  town  is  formed  of 
large  pebbles  of  basalt  and  is  very  steep.  In  landing,  boats 
provided  underneath  with  runners  like  those  of  a  sledge  are 
used  on  account  of  the  surf.  They  are  backed  in  stem  first  and 
are  hauled  up  directly  they  ground  by  men  stationed  on  shore. 
The  main  part  of  the  town  lies  close  to  the  beach  and  is  very 
like  the  old  part  of  lisbou. 

The  fish  market  yields  many  rare  fish  to  naturalists.  Deep- 
sea  tish  every  now  and  then  find  their  way,  for  some  reason  or 
other,  to  the  surface  at  Madeira  and  get  picked  up,  and  several 
very  rare  fish  are  kno\^Ti  from  here  only ;  as  for  example,  a 
curious  small  fish,*  allied  to  the  Angler,  described  by  Dr. 
Giinther  from  a  single  specimen.  The  "  Challenger  "  dredgings 
yielded  several  close  allies,  and  showed  that  the  fish  in  question 
was  undoubtedly  a  deep-sea  form,  as  had  been  surmised.  Huge 
Tunnies,  weighing  some  of  them  from  CO  to  100  lbs.,  are  sold  in 
the  market.  Their  tlesh  is  quite  red,  like  beei^  and  they  are  cut 
up  and  sold  just  hke  butchers'  meat.  The  great  beauty  of 
Fimchal  lies  in  its  gardens,  where  plants  of  tropical  and  tem- 

♦  MeIanoc€hui,  "  Proc.  ZooL  Soc,"  1864,  p.  301. 
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Iterate  climates  thrive  together.  B&nanas,  pine-apples,  aloes, 
vines,  prickly  pears,  guavas,  mangoea,  oranges,  grow  together, 
with  a  profusion  of  flowers. 

The  island  being  resorted  to  by  so  many  invalids,  the 
cemetery  forms  a  conspicuous  feature  in  the  scenery.  Tlie  coffin- 
makers  have  the  unfeeling  habit  of  manufacturing  their  wares  in 
front  of  their  shops  in  the  public  streets.  The  roads  are  narrow 
and  run  directly  up  and  down  the  steep  slope-s.  They  are  paved 
with  small  pieces  of  basalt,  three  or  four  inches  long.  The 
stone  pavement  has  become,  by  constant  use,  polished  and 
slippery,  and  the  traffic  is  carried  on  by  means  of  sledges  on 
runners  instead  of  with  wheels.  These  come  down  the  stoep 
hills  at  a  very  rapid  pace. 

I  mode  an  excursion  to  the  Grand  CuraJ.  We  rode  ponies 
wliich  trotted  or  galloped  up  the  steepest  lulls.  A  native  went 
with  ench  pony  and  hung  on  to  it3  tail  to  help  himself  along 
when  the  pace  was  fast.  We  passed  through  the  gardens  on  the 
oot^irts  of  the  town ;  then  higher,  through  fields  of  sugar-cane 
and  com,  up  amongst  the  >nneyards,  terraced  on  the  hill  sides,  and 
with  the  vines  trained  on  horizoutal  trellis  work  ;  then  past  the 
ho'el-like  cottages  of  the  country  people,  till  we  reached  the 
district  of  pine  and  sweet  chestnut  trees. 

Tlie  pine  woods  were  deliciously  cooL  We  passed  them  and 
osme  out  upon  open  grass  slopes  with  occasional  patches  of  basalt 
Tf»ck  sticking  up  out  of  them,  the  slopes  themselves  being  com- 
?Qf  disintegrated  scorije.     We  climbed  the  slopes  on  foot 

iPWched  a  height  of  about  5,000  feet.  From  thence  we  had 
a  commanding  view  of  the  Grand  Cural,  a  huge  gorge  or  rent  m 
the  moontain  mass,  precipitous  on  one  side  and  almost  so  on  the 
other.  The  precipitous  side  opposite  ns  was  in  the  deepest 
shadow,  so  much  so,  that  we  could  hardly  trace  the  details  upon 
its  surface,  but  we  could  yet  see  that  every  available  ledge  had 
lioen  terraced  and  brought  into  cultivation.  The  sun  shone 
brightly  on  the  dark  red  and  purple  scoriaj  and  lava,  and  on  its 
clothing  of  chestnuts  and  pines,  on  our  side  of  the  chasm,  which 
being  thus  in  higli  liglit  contrasted  forcibly  with  the  deep  gloom 
of  the  opposite  wall  A  magniiiceut  panorama  of  the  south  side 
of  the  island  was  visible  from  our  position,  with  its  volcanic 
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cones  and  white  houses  scattered  amidst  the  green.  After  we 
had  eiyoyed  the  scene  but  a  few  moments,  a  thick  mist  shut  it 
from  our  view  and  we  descended. 

It  is  only  in  the  highest  parts  of  the  island  of  Madeira,  that 
anjrthing  is  to  be  seen  of  the  true  indigenous  vegetatioa  Below, 
cultivation  has  de-stroyed  the  native  plants.  On  the  upper 
slopes  the  common  furze  and  broom  and  the  brake  fern  grow  in 
abundance. 

The  countrymen  of  Madeira  wear,  on  gala  days,  curious 
pointed  blue  clotli  caps,  very  small,  iuid  resting  only  on  the  back 
of  the  head.  The  point  is  a  long  pointiid  cylinder,  which  sticks 
out  stiffly  from  the  back  of  the  head.  It  seems  to  be  a  curious 
abnormal  development,  due  to  insular  isolation,  of  the  pointed 
hag  which  hangs  down  from  the  knitted  worstefl  uighleap-like 
head  covering  of  Mediterranean  and  Spanish  seamen,  and  English 
yachting  men.  The  point  seems  to  be  a  sort  of  nidimentaiy 
organ  whiuh  has  undergone  subsequent 
mo<lifications  for  the  sake  of  ornament. 
A  minute  tag  of  the  red  lining  of  the 
cap  is  turned  up  in  front  and  l)ehind 
with  great  care,  and  no  doubt  is  also  a 
nidiment  of  some  former  appendage  of 
the  head  dress.  There  seems  U)  be  a 
curious  general  tendency  in  the  Atlan- 
tic islands,  amongst  the  inhabitants,  to 
develop  strange  heail  dresses.  The  hoods 
of  the  women  of  the  Azores  have  been 
described.  Besides  these,  the  men  wear, 
or  wore,  in  some  of  the  islands,  a  liuxious 
cap,  in  which  a  pair  of  aide  tiape  have  been  developed  into  a 
regular  pair  of  horns,  projecting  vertically  above  the  htiad. 

I  was  told  that  Madeira  wine  is  sometimes  manuftictured  in 
the  island  out  of  red  wine,  the  colour  being  taken  out  with 
animal  charcoal.  I  knew  that  red  wine  was  constantly  made 
out  of  white  wine,  but  had  not  suspected  the  opposite  manu- 
facture. 

July  laui,  isiB. — On  our  second  visit  to  Ma<leira  we  were 
unable  to  land  owing  to  the  prevalence  of  small  pox  on  shore. 
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VTsitert  a  steamboat  ^vhich  came  into  tlie  harbour  for  coala  and 
vhich  was  running  between  the  Bight  of  Benin  and  LiverpooL 
The  whole  ship  was  covered  with  cages  full  of  grey  parrots  ;  even 
in  the  forecastle,  in  the  seamen's  sleeping  place>  every  available 
nook  wa3  full  of  parrots.  The  deck  was  covered  with  variouB 
Airiciin  monkeys,  and  there  was  a  large  wild  cat  in  a  deji,  and 
some  large  snakes  (Pythons)  iu  u  box.  All  these  animals  were 
intended  for  sale  in  Livei*pool. 

We  left  Madeira  iu  tlie  evening.  Tlie  ship  passed  quickly 
;oat  of  the  lee  of  the  land  and  into  the  trade  wind  and  was  soon 
driving  along  before  it,  dashing  a  sheet  of  foam  from  under  the 
bows.  There  was  a  splendid  sunset.  The  sky  was  lighted  up 
with  brilliant  golden  and  red  tints,  behind  and  to  the  west  of  the 
blue  moimtains  of  Madeira,  iu  front  of  which  floated  here 
there  small  filmy  clouds.  Beneath  the  higher  mountains, 
were  the  green  lower  ranges,  half  lighted  up  by  the  evening 
light,  half  in  intense  black  sliaile.  I-ower  down  again,  on  the 
shore,  lay  the  gliatening  M'hite  tovnx  with  its  dark  black  cliffs  on 
either  hand. 

Ab  it  grew  darker,  the  lower  ranges  and  details  of  the  view 
le  gradually  lost,  and  at  last  all  that  was  to  be  seen  was 
the  dark  outline  of  the  mountains  against  the  sky,  with  the 
twinkling  lights  of  Funchal  far  Im?Iow,  and  a  few  hghts  dotted 
the  hill-side  above^  At  last  we  lost  sight  of  the  island 
and  sped  south  before  the  breeze,  not  to  return  so  far 
north  of  the  equator  again  for  nearly  two  years,  when  we  reached 
Yeddo,  in  Japan,  in  nearly  the  same  latitude. 

For  a  lilt  of  works  aiid  pai^ers  relating  to  the  Z(x>logy  of  Madeira,  see 
|**IVMMbcbe  Expedition  Dfu:h  Ost-Aaien."  Zoologie,  Ites  Kap.  Madeira, 
'pp.  1-25. 

Cape  Tcrtfe  Iftlmntfii,  July  Sitta  t«  AuB»t  Oita.  I89S. — The  ship 
off  the  island  of  St.  Vincent  of  the  Cape  Verde  group 
oS  July  27tb,  and  the  islands  of  Sta.  Lucia  and  St.  Antonio 
w«re  iu  sight ;  a  heavy  mist  hanging  over  the  high  moimtains 
of  the  latter.  We  anchored  at  Porto  Grande,  the  harbour  of 
I  St  Vincent, 

The  ialand  is  about  12  miles  long  by  six  broad.     It  has  an 
irrcigtdarly  oval  form,  and  consists  of  a  Hat  central  tract  more  or 
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less  broken  by  low  liiUa  surrounded  by  a  range  of  high  land. 
The  luw  central  district  is  evidently  the  bottom  of  au  ancient 
crater,  of  the  ^all  of  which  the  high  surrounding  range  is  the 
remains.  The  range  is  composed  of  strata  dipping  outwards 
from  the  ancient  centre  of  eruption.  It  is  cut  up  by  a  series  of  deep 
valleys  ha\ing  a  general  radiate  arrangement,  into  ridges  of 
various  heights,  which  are  again  cut  up  by  secondary  transverse 
valleys  so  as  to  culminate  in  a  series  of  irregular  peaks. 

Some  of  the  ridges  are  of  considerable  altitude.  The  Green 
Mountain  is  2,483  feet  in  height,  and  one  other  mountain  to 
the  extreme  south  of  the  island,  2,218  feet.  A  break  in  the 
encircling  range  to  the  north-west  forms  the  harbour  or  Porto 
Grande,  in  the  entrance  to  which  Ilea  a  small  island,  called  Bird 
Kock,  a  fragment  of  the  range,  once  continuous  in  this  direction. 

More  barren  and  desolate-looking  spots  than  St  Antonio  and 
St.  Vincent  appear  as  approached  from  seawards,  after  they  have 
been  suffering  from  their  usual  prolonged  droughts,  it  is  im- 
possible to  conceive  of  Their  general  aspect  reminded  me  of 
that  of  Aden  or  of  some  of  the  volcanic  islands  in,  the  Red  Sea. 
At  the  time  of  our  ^nsit.  no  rain  liad  fallen  for  a  year  at 
St.  Vincent.    Sometimes  it  does  not  rain  for  tliree  yeais. 

The  mountains  are  of  black  volcanic  rock  terminatiBg  seawards 
in  precipices,  in  which  the  numerous  dikes,  which  traverse  them 
in  all  directions,  stand  out  conspicuously,  often  projecting  far 
through  weathering  of  the  matrix.  Between  the  hill  ranges, 
stretches  a  flat  sandy  plain  covered  with  sand  dunes  and  witli 
ranges  of  low  rounded  hills  of  a  bright  red  ochre  tint.  The 
white  sandy  plain  terminates  at  the  head  of  tlie  harbour  in  a 
sandy  shore»  where  is  a  miserable  town,  composed  mostly  of 
mere  hovels,  and  a  black  coaling  jetty. 

Tlie  whole  was  glaring  in  a  fierce  sun.  and  appeared  almost 
devoid  of  vegetation,  but  from  the  anchorage  some  black  tufts 
coiild  be  made  out  with  a  telescope,  which  consisted  of  small 
bushes  of  lavender  {Lavandula  roturuii/olia),  the  most  abundant 
plant  in  the  island,  and  on  the  summits  of  the  liigher  hills  a  few 
Knphorbia  bushes  {K  tuchfyana)  could  be  made  nut  in  the  same 
way.  On  the  sandy  plain  at  one  spot  is  a  thick  growth  of  low 
tamarisk  bushes  which  stretches  from  the  shore  inland,  amongst 
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tirhich  at  aboiii  half  a  mile  from  shore  is  a  group  of  half  a  dozen 
small  trees.  These  are  a  Tamarind  {Tamarindvs  iiidica),  some 
thorny  acacias  (A.  aJbuia),  and  Tcrminalis  catappa.  They  stand 
in  an  old  enclosure  in  front  of  the  ruins  of  a  house,  and  are 
green  and  flourishing,  and  show  that  much  might  be  done  by 
cultivation,  even  for  St  Vincent. 

From  a  atatenient  in  Horsburg  a  Directory,  in  the  description 
of  St.  Vincent,  that  "  as  much  wood  may  be  cut  hero  in  a  short 
time  afi  can  be  stowed  away/'  I  was  led  to  suppose  that  possibly 
in  old  tunes  there  was  much  more  vegetation  in  the  isLuid  and 
heDC«  more  rain,  and  that  the  trees  had  been  destroyed  as  at  San 
Jago,  according  to  Darwin,*  but  I  fmd  that  in  accounts  of  the 
isbuid  published  in  1676,t  the  vegetation  is  described  as  having 
almost  p.xactly  the  same  appearance  and  range  as  at  the  present 
day.  The  firewood  is  mentioned,  but  described  as  a  bush, 
evidently  the  tamarisk,  and  said  to  be  scanty  and  very  bad. 
The  island  is  de-scribed  as  being  as  barren  as  it  is  now. 

The  plains  I  found  covered  all  over  with  the  spiny  fruit  of  a 

11  creeping  plant  ( 7Vt6u/(«  cistoidad).  Almost  tlie  only  plants 
svtaining  any  living  and  green  leaves  were  the  lavenders,  on  the 
boshes  of  which  were  to  be  found  here  and  there  a  green  sprout 
pat  forth  apparently  in  anticipation  of  the  wet  season.  Many 
of  the  planU  were  so  cliip  dry,  that  I  had  to  gather  specimens 
in  boxes,  as  Uiey  would  not  stand  pressing. 

The  plains  were  covered  with  grass  seeds.  The  island  is  said 
to  become  green  as  if  by  magic  after  rain,  and  at  St  Jago,  where 
I  Lad  been  earlier,  the  plains  at  about  500  feet  elevation 
revered  at  the  time  of  our  visit  with  a  blight  green  coat  of 
•eedlings ;  but  a  day's  moderate  rain  which  occurred  on  July 
30ih  at  St,  Vincent  had  not  produced  any  visible  effect  by 
Angutft  5th,  the  day  on  which  we  sailed.  The  bottoms  of  the 
vaUe3m  and  hill-slopes  to  the  southward,  are  covered  with  a  dry 
hfty-like  grass  ;  but  the  goats  and  cattle  kept  in  this  part  of  the 
islftad  were  dying  in  numbers  from  starvation. 

On  June  30th,  I  made  an  excursion  with  a  small  party,  up 

*  **  JounuU  of  Bescarcbes.'*    London,  J.  Murray,  1845,  p.  2. 
t  Dapper'ii  "Africa."    Ajmrterdam,   1676.    "Eilanden    van    Afriw" 
p^fiS. 
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Green  Manntain.  It  was  raining,  and  the  conl  contractor  off 
shore,  who  arranged  matters  for  our  trip,  warned  us  that  we 
should  all  catch  a  terrible  fever  if  we  went  and  got  wet.  We 
went  however,  and  did  not  suffer,  and  I  cannot  help  thinking 
that  it  is  to  some  extent  the  extremely  rare  occurreuce  of 
rain  which  inspires  dread  of  it  in  St.  Vincent.  Our  party  of 
throe  started  on  two  ponies  ami  a  donkey,  over  the  latter  of  which 
Murray  soon  broke  a  pet  walking-stick  of  mine  of  Bermuda 
juniper,  in  trying  to  urge  him  into  tlie  right  path.  A  strapping 
ncgress,  one  of  tlie  coaling  gang,  started  on  foot  for  the  mountain 
with  the  lunch  on  her  head. 

The  road  led  over  the  bottom  of  the  old  crater,  and  then  up 
the  steeper  end  of  the  mountain  by  a  zigzag  path  in  places  built 
up  in  steps  and  in  others  hewn  out  of  the  rock.  The  soft  friable 
soil  of  the  plain  was  in  many  places  already  converted  into 
tenacious  mud  by  the  rain. 

As  the  hill-slopes  are  ascended  from  the  plains,  the  plants 
become  greener  and  more  abundant  In  a  narrow  gorge  at  the 
commencement  of  the  ascent  of  the  mountain,  some  small 
gardens  were  passed,  at  an  elevation  of  about  200  feet  above 
sea  level.  Tliey  couttiined  sugar-cane,  pumpkins,  and  a  small 
date  palm  ;  and  maize  was  just  being  planted  in  them.  There 
were  a  few  cotton  bushes  growing  near.  At  700  feet,  Euphorbias 
and  woody  Composites  commenced,  and  the  hill -side  was  covered 
with  coarse  dzy  grass.  At  1,000  feet,  small  Boragijiaceaus  bushes 
with  pink  flowers  {Eckmm  st-enoaiphtm)  commenced.  At  1,300 
feet  I  found  the  first  patch  of  moss  and  MarcfiatUia,  with  a  fern 
and  a  live  snaiL  At  1,700  feet  a  Statice  {S,  Jams  barba)  was 
abundant  on  the  elifl'. 

The  lavender  grows  right  up  to  the  top  of  the  movmtain,  but 
is  there  entirely  fresh  and  green  instead  of  black  and  withered 
as  below.  A  leafless  trailing  Asclepiad  {SttrcostemTtia  daUont) 
commenced  at  900  feet.  All  the  plants  on  Green  Mountain 
appear  to  extend  their  range  of  growth  to  the  simimit.  On  the 
summit,  the  land  is  all  more  or  less  under  cultivation,  and  maize, 
potatoes,  tomatos,  and  pumpkins  grow  there.  Thei-e  are  several 
cottages  on  the  summit,  and  near  one  is  a  double  circle  of  large 
Agaves. 
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In  the  Green  Mountain,  the  appearance  of  the  several  plants 
at  successive  heights  is  due  mainly  to  tlie  gradual  inerease  in 
amount  of  moisture  received  by  the  soil  as  a  liigher  and  higher 
zone  ia  roached.  Closely  similar  conditions  determine  the  distri- 
bution of  plants  on  many  other  mountains,  such  as  on  Green 
Mountain  in  the  Island  of  Asc<?nsion. 

Tli6  distribution  of  plants  in  successive  zones  on  mountains 
wliich  is  most  familiar,  is  that  l>rought  about  by  a  successive 
decrease  in  temperature  with  increase  of  altitxide,the  Alpine  flora 
being  that  which  withstands  a  prolonged  covering  of  snow.  In 
Kergueleu's  Land  tlms,  a  rapid  decrease  of  vegetation  is  en- 
ooontered  as  the  mountains  are  iwccnded,  and  at  1,000  feet 
most  of  it  ceases. 

On  some  active  volcanoes,  however,  as  at  the  Banda  Group  near 
the  Mobiccas,  a  gradual  decn^we  in  the  vegetation  in  correspon- 
dence with  increased  altitude  is  brought  about  by  exactly  opposite 
conditions,  namely,  gradual  increase  of  heat.  Here,  close  to  the 
cr&ter  at  the  summit,  the  soil  is  excessively  hot,  yet  one  or  two 
plants  grow  in  it  where  it  b  almost  too  hot  for  the  botanist's 
hand,  and  these  straggle  upwards,  beyond  distanced  more  sensi- 
tive corajKititors,  till  a  region  is  reached  which  ia  barren  of  all  but 
lowly  organized  algte,  which  grow  around  the  mouths  of  natural 
steam  jets,  as  about  the  hot  springs  in  the  Azores  and  elsewhere. 

In  very  l\igh  latitudes  only,  apparently,  is  the  vegetation 
n*)t  influenced  by  altitude.  On  the  mountains  in  East  Green- 
land, the  same  plauta  extend  from  sea  level  up  to  as  high 
aa  7,000  feet  altitude.  This  (.ircumstance  is  accounted  for  by 
the  fact  that  here  the  sun  never  rising  far  above  tlie  horizon,  its 
reya  strike  the  mountain-slopes  nearly  or  quite  vertically,  and 
hence  by  their  greater  jfower  compensate  for  the  larger  amount 
of  heat  lost  by  radiation  at  great  elevations.  Tlie  flat  land 
receives  the  rays  on  the  other  hand  very  obliquely,  and  hence 
wilJi  much  less  force.* 

The  combination  of  effecta  due  to  difference  of  aspect  with 
regard  to  the  trade  wind  and  sun  produces  a  marked  difl'erence 

♦  "Die  Zvreite  Deutsche  Nordpolarfdhrt  in  den  Jabren  1869  iind 
IBTOt"  SUt  Bd.  WiaBeDscbaftUche  Er^ebnisbc.  Leipzig,  F.  A.  BixKilEljaus. 
"  Klizua  imd  Pflaozenleben  auf  OBtgri:>n]And,"  von  Adolpb  Pansch  in  Kiel. 
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in  the  altitudea  at  wliicli  plants  can  grow  at  various  aspects  in 
St.  Vincent.  Thus  Aizoon  caiiarieiise,^  Malvaceous  plant  which 
on  Bird  Kock  grows  close  to  the  sea  level  on  its  windward  side, 
does  not  commence  on  the  leeward  aide  of  the  hills  of  the  main 
island  till  700  or  800  feet.  On  the  mountains  ou  the  southern 
side  of  the  island,  the  vegetation  does  not  cnme  so  far  down 
the  windward  slopes,  since  the  w^ind  is  heated  and  dried  before 
reaching  them,  by  passing  over  the  hot  central  plain. 

Vertical  dikes  of  basalt  are  very  numerous  all  over  the  island, 
penetrating  the  main  component  rocks,  by  the  disintegration  of 
which  they  ore  often  weathered  out  so  as  to  project  aa  walls. 
They  usually  show  a  columnar  structure,  the  columns  being  as 
usual  at  right  angles  to  the  cooling  siu'faces.  I  saw  several  in 
which  the  cleavage  in  the  centres  of  the  masses  was  laminar 
and  parallel  to  the  lateral  surfaces,  whilst  on  either  side  the  dikes 
were  composed  of  very  regidar  small  columns  disposed  at  right 
angles  to  these  surfaces.  In  the  Auvergne  district,  I  have  observed 
dikes  in  which  laminar  cleavage  parallel  to  the  surfaces  occurred 
at  the  sides  of  the  dikes  and  the  columnar  cleavage  in  the  centre 
just  the  opposite  condition. 
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I  In  S.  Vlotrote;  7  In  th«  Anvf  rnii!,  near  H.Don;  o  centn]  portion  with  Uminar  cl<<aT>(e ; 
k  lkt«ral  rcffioiu  with  borlzotitAT  coIuiqqiu-  clMvajte ;  c  Uurml  regions  with  Uiuiiiax  clMrace ; 
4  centnl  ma*  with  ti»rlzoQUi  cultunnar  dearkfa. 

On  Binl  Island,  the  rocks  about  tide  mark,  are  covered 
with  a  broad  band  of  a  dense  incrustation  composed  of  Coralli- 
nacese,  which  forms  a  striking  feature  in  the  appearance  of  the 
island  as  seen  from  tlie  sea,  and  is  more  marked  here  than  on  the 
main  island.  The  Corallinacese  are  seaweeds  which  secrete  a 
dense  skeleton  of  carbonate  of  lime.    The  incrustation  on  Bird 
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Tsliind  IS  of  several  colours,  white,  bright  pink  or  cream  colour, 
and  ifl  mainly  composed  of  two  species,  of  Lithothamini&n, 
L.  patyTTiorphurn  and  Z.  mamiilare.  The  incrustation  assumBB 
veiy  varied  forms,  being  simply  incmsting,  and  following  the 
form  of  the  rock  surface  on  which  it  rests,  or  forming  smooth 
rounded  convex  masses,  or  being  covered  with  a  close  set  series 
of  projections,  sometimes  of  considerable  length,  and  with  a 
smuous  arrangement. 

I  broke  off  specimens  from  the  mass  with  my  geological 
hammer.  It  is  bored  in  all  directions  by  Mollusks,  such  as 
LUkodovias  candigf.ru8 — a  Seucj^iimbian  species  with  two  curious 
little  tails  at  the  hinder  extremities  of  the  valves  so  cut  out  as  to 
lap  over  one  another  when  the  shells  are  closed.  On  the  whole, 
plont-lifo  seems  to  play  a  far  more  important  i*ule  thau  do  corals 
in  accumulating  carbonate  of  lime  aroimd  the  Cape  Verdes. 
The  principal  rfile  in  this  respect  is  however  played  by  the  larger 
Foraminifera,  of   the  shells   of  which  the  calcareous  sand  of 

Vincent  is  mainly  composed. 

I  made  excursions  every  day  along  the  shore  or  over  the  hot 
MJidy  plains  or  over  the  sharp  and  nigged  lava,  in  search  of 
pUuits  and  animals.  So  desolate  is  the  place  that  a  naval 
schoolmaster,  who  had  come  to  St,  Vincent  to  join  the 
"  Cliallenger,"  got  lost  on  one  of  the  mountains  just  before 
tlie  lirrival  of  the  ship,  and  died  of  exposure.  His  body  was 
found  only  alter  the  lapse  of  several  mouths. 

On  a  visit  to  Bird  llock,  I  found  that  the  sea  birds'  dung 
forms  there,  as  at  St.  Paul's  Rocks,  pendent  stalactite-like  masses. 
The  rock  is  composed  of  volcanic  conglomerate  and  tuff,  traversed 
in  all  directions  by  dikes  of  hard  almost  obsidian-like  lava.  Small 
rock  pools  at  a  short  distance  above  the  waves  were  filled  with 
sohd  sidt  evaporated  out  from  the  spray.  On  the  main  ialand, 
on  thv!  windward  side,  the  shore  rocks  are  covered  high  up  with 
an  incnistation  of  salt  dried  out  from  the  spray  blown  up  by  the 
trade  wind.  Men-of-war  use  Bird  Rock  occasionally  as  a  target, 
and  there  were  plenty  of  broken  shot  and  shell  upon  it 

At  low  tide,  along  the  shore  of  the  main  island,  uimierous 
rock  pools  were  exposed  at  low  tide.  These  are  inhabited  by 
vast  numbers  of  sea  urchins  {EcldnmnHrd)  which  rest  within 
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rounded  cavities  in  the  rock  excavated  by  the  urchins  for  tliem- 
selves,  both  in  the  calcareous  sand  rock  and  volcanic  conglome- 
rate. With  these  was  a  coral  {Poriics)  which  forms  small  rounded 
masses,  bright  yellow  or  whitish  pink  in  colour,  and  a  grey  Paly- 
tboa,  a  compound  sea  anemone,  that  is  a  colony  composed  of 
sea  anemones  closely  joined  together,  and  here  forming  sheet- 
like masses  often  a  foot  in  diameter,  encrustin**  the  rock.  An 
Aplyfda,  or  sea  slug,  with  a  iHiir  of  large  akin  folds  continued  up 
from  the  sides  of  the  body,  and  lapping  together  over  the  back 
of  the  animal,  was  common,  and  is  probably  the  one  referred  to 
by  Danvin,  as  seen  at  St.  Jago.* 

A  Rock-crab  {Grapsus  strigosua  c/.),  was  veiy  abundant,  run- 
ning about  all  over  the  rocks,  and  mfiking  off  into  clefts  on  one's 
approacL  I  was  astonished  at  the  keen  and  long  sight  of  tliis  crab. 
I  noticed  some  make  off'  at  full  pace  to  their  hiding  places  at  the 
instant  that  my  Iiead  showed  above  a  rock  fifty  yards  distant. 
The  crab  often  makes  for  the  under  side  of  a  ledge  of  rock  when 
escaping  from  danger,  and  may  then  be  caught  resting  in  fancied 
security  by  the  hand  brought  suddenly  over  it  from  alwve.  The 
dry  roeka  were  covered  with  the  dung  of  the  crab,  which  is  in 
the  form  of  small  brittle  white  sticks  aliout  au  inch  in  length, 
very  puzzling  objects  at  first  sight.  The  cast  shells  of  the  crab, 
which  aie  bright  red  and  very  conspicuous,  were  lying  all  over 
the  rocks. 

At  Still  Bay,  on  the  sandy  beach  on  which,  although  it  is  on 
the  leeward  side  of  tlie  island  and  the  sea  surface  was  smooth, 
a  heavy  rolling  surf  was  breaking,  I  encountered  a  Sand-crab 
{pcypodft  ippeits),  which  was  walking  about,  and  got  between  it  and 
its  hole  in  the  dry  sand  above  the  beach.  The  crab  was  a  large 
one,  at  least  three  inches  in  breadth  of  its  carapace.  In  tliis 
species  of  crab,  the  eyestalks  are  very  long.  The  eyes  are  on  the 
side  of  the  stalks  which  are  longer  than  eyes,  and  projecting 
above  them  are  terminated  by  a  tuft  of  hairs.  When  the 
animal  is  on  the  alert,  these  long  eyestalks  are  erected  and 
stand  up  vertically  side  by  side  far  above  the  level  of  the 
animal's  back. 

With  its  curious  long  column-like  eyes  erect  the  crab  bolted 

*  Darwio,  "  Juurool  uf  Be&tiarchea,"  p.  6. 
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down  towards  the  surf  as  tlie  only  escape,  and  tis  it  saw  a  wave 
nishin^  up  the  shelving  shore  dug  itself  tight  into  the  sand  and 


OC1TOOA  irrnn. 
(Alxnit  half  nuturaJ  iiz«.) 

held  on  to  prevent  the  undertow  from  carrying  it  down  into  the 
aeft.  As  soon  as  the  wave  had  I'etreated,  it  made  oil'  lull  Hpeed 
along  the  shore.  I  gave  chase,  and  whenever  a  wave  approached, 
the  crab  repeated  the  manceuvre.  I  once  touched  it  with  my 
luuid  whilst  it  was  buried  and  l)hnded  by  tlie  sandy  water,  but 
the  surf  compelled  me  to  retreat,  and  I  could  not  snatch  hold  of 
it  for  four  of  its  powerful  claws.  At  last  I  cliased  it,  hard 
pressed,  into  the  siuf  in  a  hurry,  and  being  unable  ti>  get  proper 
hold  in  time  it  was  washed  down  into  the  sea. 

The  crab  evidently  dreaded  going  into  the  sea.  Tiiese  sand- 
crabe  breathe  air  through  an  aj)erture  placed  between  the  bases 
of  the  third  and  fourth  pairs  of  walJciug  legs,  and  leading  to  the 
giD  chamber.  They  soon  die  vrhen  kept  for  a  short  time 
iNtteath  the  water,  as  shown  by  Fritz  Muller's  experiments.* 

A  lizard  or  gecko  is  veiy  common  both  at  St.  Vincent  and 
San  Jugo.  It  appears  to  be  the  Tarcntola  Dclalaiidii  of  Madeira^ 
or  closely  allied  to  this. 

•  "  KftctjB  &utl  Argumeut*  for  Darwin,"  p.  33.    London,  John  Mumiy, 
I80B. 
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A  beetle,  a  species  of  Cicindela,  is  very  coiuniou  ou  the  dry 
sand  along  the  seashore,  and  is  very  ditiicult  to  catch.  The 
beetles  sit  five  or  six  together  on  the  sand,  and  tty  oil'  before  the 
wind  direct  ly  they  are  approachud.  They  are  so  quick  that  I 
covUd  not  catch  them  with  my  net.  1  found,  however,  that  if  a 
handful  of  sand  were  thrown  at  thenij  they  seemed  pandyzed  for 
a  few  moments,  and  could  be  picked  up  with  the  hand- 
Most  of  the  insects  ou  tlie  island  are  to  be  found  amongst 
tlie  clumps  of  tamarisk.  An  Ant-lion  {Mymulwn)  is  very 
common,  making  pitfalls  for  the  ants  under  the  lee  of  all  the 
tamarisk  bushes.  Spiders  are  ahmidant.  A  large  and  handsome 
yellow  spider  {Nephila),  makes  large  webs  of  yellow  silk  every- 
where amongst  the  bushes.  The  silk  is  remarkably  strong,  and 
the  supporting  thi-eads  of  the  web  often  bend  the  tips  of  the 
tamarisk  twigs,  to  which  they  are  fastened,  right  down.  Either 
the  spider  drags  on  the  thread  and  bends  tlie  twig,  oi*  the  twig 
iKJConies  bent  in  gi'owing,  after  being  made  fast  to.  The  result 
is  tliat  the  tlire-ad  is  kept  tense,  although  yiehling  to  the  wind. 

I  ascended  one  day  one  of  the  steep  slopes  on  the  north-east 
aide  of  the  town,  on  the  leeward  side  of  the  encii'cling  range  of 
the  island.  It  was  terribly  hot  and  paichingly  dry,  but  the 
instant  the  summit  was  reached,  the  refreshing  trade  wind  was 
felt  in  full  force,  and  its  influence  was  everywhere  seen  in  the 
increased  vegetation,  and  wherever  it  lapped  over  the  crest,  or 
crept  through  a  gully,  green  tufts  marked  its  range. 

I  climbed  a  peak  alwut  850  feet  in  altiturlc,  from  which  there 
was  a  comprehensive  view  of  the  island,  showing  well  the 
geiicnU  outward  dip  of  the  strata  composing  the  encircling 
junge.  In  the  distance  was  the  irregular  mountainous  outline 
of  the  island  of  St.  Antonio,  which  was  blue  and  hazy-looking, 
with  a  line  of  whit^  clouds  hanging  against  it  at  a  height  of 
about  2,000  feet.  How  I  longed  to  bo  at  the  summit  of  the 
principal  mountain,  7,000  feet  higli.  to  see  the  European  wild 
thynio  growing  tlwre  far  al)ove  the  Atlantic  and  African  plants  I 
A  sheer  precipice  led  down  from  my  feet  to  the  aurf  and  the  sea 
driven  into  white  crested  waves  by  the  trade  ^ind,  which  was 
blowing  with  more  than  ordinary  violence,  so  that  it  was  difficult 
to  stand  on  the  edge  of  the  cliflL 
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I  found  a  cliasm  in  the  cliff  where  it  was  possible  tu  descenU. 
At  about  200  feet  from  the  bottom  of  tlie  cliff,  where  the 
stratified  voloauic  rock  was  iutersected  in  all  ilirections  by  dikes, 
waa  a  very  small  spring,  from  which  issued  perhaps  a  quaj-ter  of 
a  pint  of  water  in  au  hour.  It  was  the  only  natural  spring  1 
saw  in  the  islands,  although  a  few  others  exist.  There  was 
green  slimy  matter  round  tlie  spring  composed  of  diatoms  and 
other  low  alg®,  anti  a  small  mass  of  vegeuible  mould,  in  which 
grew  two  plantfl  which  I  had  not  met  with  elsewhere  in  the 
ialandf  a  yellow  tiowered  crucifer  (Sinapidendron  Vogdli)  and 
Bamoltis  VaJerandi. 

This  miniature  oasis  was  only  about  four  feet  in  circumference, 
and  absorbed  the  whole  of  the  water  yielded  by  the  scanty 
spring.  A  number  of  wood-lice  sheltered  in  it.  I  suppose  the 
seeds  of  these  two  plants  must  have  been  carried  to  the  spring 
by  birds  coming  to  driiik. 

On  returning  to  the  town  down  the  leeward  slopes,  I  passed] 
the  principal  wells  of  the  town ;  they  are  dug  in  a  now  di 
stream  bcil,  and  are  about  lo  feet  in  diameter,  and  25  to  ^0  feetj 
in  depth.     There   was   plenty  of  water  in  them,  but  it 
slightly  brackish,  and  probably  partly  derived  from  the  sea. 

The  trammel  net  was  set  nightly  in  the  harbour  by  Mr.  Cox, 
tb«  boatswain,  and  yielded  some  tine  fish ;  amongst  these  were 
some  lai^e  flying  gurnets  which  evidently,  fwm  their  i>eing 
caught  iu  the  trammel,  frequent  the  bottom  a  goo<l  deal  like  our 
wingless  gurnets.  One  was  caught  with  a  line  at  the  bottom. 
I  hooked  one,  however,  near  the  surface,  when  fishing  with  a  rod 
and  trout  tackle  for  small  mackerel  and  silver  iish.  This  atus 
qoite  ft  novel  experience  iu  fisliing.  The  iiying  fish  darted  about 
like  a  trout  and  then  took  a  good  long  tty  in  the  air,  and  in  au 
infttADt  was  down  iu  the  w*ater  again  and  out  again  into  the  air, 
and  being  beyond  my  skill  in  playing  with  such  light  tackle, 
800D  shook  itaelf  loose  and  got  free. 

A  species  of  BalLstea,  called  the  trigger-iisb,  because  it  has  a 
sUrat  trigger-like  spine  on  the  back  and  the  lx;lly,  which  can  be 
(irsctdd  as  a  defence,  was  caught  in  the  net.  The  living  tish  when 
held  in  the  hand  makes  a  curious  metallic  clicking  noise  by 
grating  its  teeth  ;  simihirly  Diodmi  antennaiua  makes  a  curious 
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noise  by  the  movement  of  its  jaws,  as  noticed  by  Daxwin.*  I 
have  heard  the  sound  in  the  case  of  a  DiofJon  hystrix  caught  at 
St.  Thomas ;  it  is  a  sort  of  granting  sound.  A  large  hammer-headed 
shark  {Zygcerui  mnllcus),  about  12  feet  long,  was  also  netted  and 
put  an  end  to  the  net  fishing  for  some  time  by  tearing  the  net 
to  pieces. 

We  left  St.  Vincent  on  August  lotli.  I  went  on  that  day 
with  Captain  Nares  on  a  boat  excursion  to  collect  corals  in  a 
small  bay  with  a  westerly  aspect,  not  far  from  Porto  Grande.  On 
our  way  we  passed  under  a  rocky  mountain,  1,594  feet  in  height, 
which  has  an  outline  remarkably  like  that  of  a  man ;  the  nose, 
mouth,  and  chin,  are  well  marked,  and  the  entire  range  in  con- 
nection looks  like  a  giant  lying  on  his  back. 

Tlie  small  bay  we  visited  was  bounded  by  steep  cliffs.  On 
the  rocks  beneath  was  the  usual  zone  of  calcareous  seaweeds. 
A  coral  (Ccenapsammia  WircnhergiaTia)^  composed  of  bun<lle8  of 
delicate  tubes  fused  together  side  by  side,  covered  the  rocks 
profusely  just  l)elow  tide  level,  forming  bright  vermilion  and 
bright  yellow  masses,  which  showed  out  conspicuously  as  the 
swell  fell  now  a&d  then  and  exposed  the  rock  surface  lower 
down  than  usual.  The  coral  appears  to  vary  in  colour  in  on 
irregular  manner,  some  clusters  of  the  coral  being  red.  with  the 
exception  of  one  or  two  tubes  at  one  corner  of  the  mass,  which 
vere  yellow,  and  I  saw  a  young  yellow  bud  given  off  from  a  red 
parent  tube.  Some  masses  were  entirely  yellow,  and  in  some 
places  only  yellow  corals  were  to  be  seen,  but  on  the  whole  the 
red  predominated. 

At  the  north  point  at  the  mouth  of  the  bay  was  a  regular 
fishing  station,  where  two  young  Africans  were  fishing,  and 
where  the  whole  rock  was  reeking  of  dead  and  decaying  fish,  and 
a  small  cave  was  full  of  debris,  having  evidently  been  made  use 
of  by  fishermen  for  many  years. 

The  two  young  negroes  at  first  occupied  themselves  in 
catching  small  fish  with  a  short  bamboo  rod,  baiting  with 
poiuided  fish,  and  catching  various  little  rock  fish  and  a  Scarus, 
They  then  began  pounding  and  breaking  up  tlie  small  fish  and 


*  Darwin,  "  JoomAl  of  fieteajrcliee,"  p.  14. 
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throwing  largish  pieces  oi'  the  mass  iiito  the  vei^  of  the  surf  oif 
the  point  to  attract  large  fish. 

Tliey  watched  imtil  they  saw  a  large  fish  taking  these  bails 
on  the  top  of  the  water,  aiid  then  they  threw  a  bait  on  a  hook 
attached  to  a  long  cod  line.  They  thus  caught  a  large  Cavalli 
(Caranx),  of  the  mackerel  tribe,  which  they  had  to  play  for  some 
time  and  tiuish  with  a  spear.  Large  Gartish  (Bdoiit)  aometimos 
came  within  reach,  and  were  easOy  caught,  being  very  ravenous. 

One  liah,  a  kind  of  Bonito  or  tunny  {Thynnun  ArgerUipUtutvs), 
of  about  2o  lbs.  in  weight,  was  attracted  by  the  baits,  and 
ooming  close  in  swam  backwards  and  forwards  in  front  of  the 
stand  on  the  rock,  taking  every  bait  thrown  on  to  the  top  of  the 
water.  The  negroes  kept  feeding  the  fish  for  some  time  to  give 
it  confidence.  A  very  strong  piece  of  cord  witli  a  hook  like  a 
salmon  gaff  made  fast  to  it,  was  then  baited  with  a  small  bit  of 
fish,  just  enough  to  cover  the  point  of  the  hook,  and  a  stout 
licimlx>o  was  used  as  a  rod.  The  cord  was  hitclied  tight  round 
one  end  of  it,  with  about  a  foot  of  it  left  daughug  M^th  the  hook 
One  negro  held  the  rod  and  the  otlier  the  cord. 

The  bait  was  held  just  touching  the  surface  of  the  water. 
The  fish  swam  uj»  ilirectly  and  took  it,  the  negro  holding  tlie 
bamboo  struck  sharply  and  drove  the  big  liook  right  thi-ough  tlie 
fish's  upper  jaw,  and  both  men  caught  ]iold  of  the  line  and 
pulled  the  fish  straight  out  on  to  the  rock.  The  negroes  evidently 
felt  i[i\\Ui  certain  of  their  fish  directly  they  saw  it  swimming 
backwards  and  forwards  in  front  of  the  rock.  I  was  astonishi 
Umt  so  large  a  fish  could  be  cjuight  in  so  absurd  a  manner.  The 
nagro  holding  the  pole  was  not  six  feet  from  the  fish  when  it 
tcfok  the  bait. 

The  inhabitants  of  St.  Vincent  are  mostly  negn.te8  from  the 
adjacent  coast.  In  the  town  at  Porto  CJraude  there  was  an 
albino  negreas,  who  wtis  exhibitt^l  to  visitors. 

Of  birds  the  most  conspicuous  at  St.  Vincent  are  the 
ivenger  xiilturee  (J^alhartes  pernicopterits),  tJie  same  which  ai*e 
to  be  seen  in  great  numbers  about  tlie  native  town  at  Aden,  and 
iiUml  hU  tlie  towns  of  EgJTDt  and  nortliem  ATrica,  and  wliich 
oven  follow  wiravans  across  the  desert  as  giiUs  follow  ships. 
The  birds  were  always  to  be  seen  about  the  waste  land  close  to 
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tlie  town  wliero  garbage  was  thi-own,  and  were  often  to  be  seen 
hunting  over  thu  refuse  heaps  in  company  \Wth  ravens  and 
crows.  Some  small  finches  were  common  in  flocks  on  the  hills 
and  some  small  hawks. 

At  the  periods  of  migration,  quails  are  extremely  abimdant 
on  the  island,  as  at  St.  Jago»  and  often  afford  good  sport  to  naval 
officers  ;  they  are,  however^  mere  birds  of  pasA&ge  here,  and  there 
were  none  at  the  time  of  our  visit.  Of  sea  birds  I  saw  a  cor- 
morant and  a  bird  wliich  lookeJ  in  the  distance  like  a  Mei*gansen 
Gulls  and  terns  were  absent  entirely. 

1  was  told  tliat  the  goats  which  are  wUd  on  the  island,  have 
all  attained  a  red  colour  resembling  that  of  the  rocks,  and  that 
they  were  hence  very  difficult  to  find  and  shoot;  I,  however, 
Riiw  none  myself. 

AniruMt  «tii. — The  island  of  Fogo  was  in  aight ;  it  appeared  to 
our  view  as  two  truncated  cones,  showing  out  against  the  sky 
above  a  bank  of  clouds.  One  of  tlie  Ci)ne3,  which  is  9,000  feet 
in  heiglit,  is  much  higher  tliau  the  other,  and  haa  a  tiny  secondary 
cone  at  one  edge  of  its  main  terminal  crater,  just  like  Pico  in 
the  Azores.  The  volcano  is  active,  but  had  no  smoke  issuing 
from  it  as  we  passed.  The  peaks  showed  out  against  the  sky 
for  above  the  horiison. 

I  was  constantly  astonished  at  the  great  height  above  the 
horizon  to  which  high  mountainous  islands  seem  to  rise  when 
viewed  from  a  long  distance  at  sea.  This  appearance  was 
especially  nioi-ke*!  in  the  case  of  the  Peak  of  Tenerifle.  One  is 
apt  to  scan  tlie  region  of  the  horizon,  when  the  Peak  is  just  in 
sight  far  too  low  down,  being  accustometl  to  searcli  for  much  less 
elevated  objects  which  become  visible  directly  they  rise  al)ove 
the  horizon.  The  line  of  sight  traversing  in  that  direction, 
clearer  air  allows  the  summit  of  the  high  distant  mountain  to 
be  visible  long  before  the  base. 

"When  we  were  approaching  the  Azores,  we  sighted  the  island 
of  Corvo  at  a  distance  of  sixty  miles,  llie  island  appeared  re- 
markably near,  being  thro%Ti  up  high  above  the  horizon  probably 
by  atmospheric  i-efraction.  The  distance  of  the  island  was 
guessed  from  its  appearance  at  from  seven  to  twenty-five  miles. 
The  island  disappeared  from  view  before  mid-day  by  a  change  in 
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itioo  of  the  atmosphere,  which  nevertheless  appeared 


at.  Javo  UUma,  Auvnst  9tli.  Stk,  Miid  9th,  1873. — ^The  ship 
anchured  at  Porto  Praya.  the  purl  town  of  San  Jago,  Cape  Verde 
Lalands,  on  August  7th.  The  horhour  is  exposed  to  the  soulb- 
wtBt,  and,  during  the  rainy  swison,  from  August  to  October,  wlien 
sonth-weet  gales  are  freciuent,  is  unsafe.  Tlie  harbour  is 
bounded  by  black  bnsaltic  cUfls,  in  which,  in  several  places,  a 
foesiliferous  limestone  bed,  which  Ls  described  by  Darwin, 
6}uiws  out  as  a  conspicuous  white  streak. 

The  town  is  placed  on  an  isolated  mass  of  a  flat,  elevated 
plain,  which  terniinate^s  abruptly  seawards  in  the  cliifs  above 
described.  A  deep  valley,  with  a  flourishing  grove  of  cocoanut 
trees  at  its  bottom,  separates  this  mass  from  the  main  table- 
land on  the  east  side.  On  tlie  west  eide,  at  the  base  of  the  mtisa, 
lies  a  sandy  plain  which  extends  far  back  into  the  country  and 
bermiuates  seawards  in  a  sandy  bay,  admirably  adapted  for  the 
nse  of  the  sein  net.  On  this  plain,  behind  the  town,  is  a  large 
plantation  of  date-palms,  with  artificially  irrigated  gardens 
beneath  their  8ha<ie.  The  dates  were  hanging  thick  upon  the 
trees,  but  were  as  yet  yellow  and  imripe  ;  in  rijK'ning  tliey  turn 
flbst  red  and  then  deep  puq)Ie  or  black. 

There  is  a  large  iJaoVwib  ti-ee  near  the  town,  which  has  been 
Bentionetl  by  travellers:  its  stem  is  irregular  in  ti-ansverse 
ftetion  and  short ;  it  meiisured  42  feet  in  circumference  at  the 
tbtta  of  our  visit.  The  tree  was  then  in  full  flower,  with  no 
rniil  as  yet  of  any  size. 

Tlie  country  rises  inland  in  a  succession  of  terrace-like  steps 
often  remarkably  flat  at  the  tops,  and  formed  by  successive 
Aows  of  lava.  The  flat  table-Tand  nearest  the  sea  was  pftrched 
and  had  very  little  green  upon  it.  Beliind  rises  a  succession  of 
small  conical  hills  and  higher  table-lands,  wliich  were  brilliantly 
green. 

As  the  ship  came  to  aaiclior,  a  flock  of  kites  (Afiivnskorschnni) 
came  wlieeling  round  the  stern,  just  as  do  gulls  ordinarily,  and 
keep  swooping  down  after  garVtage  from  the  sliip.  Instead  of 
setzing  the  morsels  with  their  Vteaks,  like  giills,  they  did  so  M'ith 
their  claws,  putting  out  one  foot  for  the  puipoae  as  they  swoojied 
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down,  and  seizing  the  food  with  it  with  wonderful  precifiion. 
Ab  they  rose  they  bent  dowu  their  heads  and  ate  the  food  at 
oncB  on  the  wing  from  their  claws.  Some  large  fish  came  round 
the  sliip,  and  amongst  tliem  some  sharks,  one  of  which  was  seen 
to  seize  one  of  the  kltea  as  it  put  its  foot  down  to  the  water 
and  carry  it  down  al'ter  a  short  strug>;le. 

I  landed  with  a  party  in  seai'ch  of  quail  shooting.  We 
landed  at  a  small  stone  jetty  under  the  clitf  beneath  the  town, 
and  mounted  by  a  zigzag  path  and  steps  to  the  top ;  here  just 
above  the  landing-place  are  the  barracks,  one-storied,  with  iron- 
grated  unglazed  windows,  a  conspicuous  feature  in  the  view  of 
the  town  from  the  anchorage.  The  town  consists  of  about  two 
dozen  two-storied  houses,  mostly  surrounding  a  public  square, 
and  a  nximber  of  one-storietl  hovels  and  low  wooilen  houses, 
disposed  in  three  or  four  parallel  streets,  along  the  ridge  on 
which  the  town  stands.  Tlie  inhabitants  are  nearly  all  negroes, 
the  reniftiuder  being  Portuguese  and  half-castes.  Attempts  were 
being  made  to  improve  the  place,  and  there  was  a  fountain  in 
the  middle  of  the  square  with  young  trees  planted  round  it  and 
good  water  is  Laid  on  to  the  tovm  from  a  distance  of  several 
miles. 

As  soon  as  we  landed  we  were  beset  by  a  crowd  of  negro 
boys,  wanting  to  carry  our  cartridge  bags  and  show  ns  where 
plenty  of  quails  and  galinis  were  to  be  found.  We  each  selected 
our  boy  and  made  for  the  high  Hat  plain  across  the  valley  to  the 
west.  The  plain  wa.s  covered  witli  tufts  of  short  dry  gi-ass,  and 
scanty  patcheii  of  yoiuig  seedling  grasses  just  coming  up.  Scat- 
tered about  were  patches  of  the  darker  gi-een  of  the  abundant 
trailing  Convolvulus  (Ipomtva  pes  caprts).  The  elevated  plains 
are  intersected  in  all  directions  by  deep  got^ges  cut  out  by  water- 
courses wliich  were  now  quita  dry;  the  goi^ges  have  usually 
steeply  sloping  sides  which  terminate  above  in  a  range  of  clifta. 

Quails  were  not  at  all  plentiful,  being  only  migratory  visitors 
to  the  island,  and  not  ha\iug  as  yet  arrived.  The  entire  party 
shot  only  about  twenty.  The  Kinglislier  mentioned  by  Darwiu 
{Halcyoti  Ert/tltrori/n4rfui),  is  common.  The  bird  is  peculiar  to  the 
island,  though  very  closely  allied  to  an  African  species.  It  is  a 
beautiful   bird  of  a  brilliant  blue  and  white  with  a  red  beak. 
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Like  many  other  kingfishers  it  ia  not  aquatic  in  its  habits,  but 
feeds  mainly  on  locuBts  and  other  small  terrestrial  animals.  It 
has  a  terribly  luirah  laugliing  cry,  a  feeble  imitation  of  that 
of  ita  congener  of  Australia,  the  laughing  jackass. 

We  met  with  several  llocks  of  wild  galinis,  which  are  abun- 
dant on  the  island,  but  are  very  difficult  to  approach.  The 
birds  inhabit  the  slopes  of  the  gorges  which  are  covered  with  a 
tliick  growth  of  oil  trees  (Jatropha  curcns)  wliich  have  very 
much  the  habit  and  general  appearance  of  castor-oil  plants. 
The  iiocks  of  galiuia  station  sentries  to  keep  a  look-out  from 
some  rocky  eminence,  and  these,  when  once  they  have  dia- 
oorered  an  enemy,  never  lose  sight  of  him,  but  cai-efuUy  Match 
the  stalking  operations  of  a  sportsman  and  give  warning  as  soon 
aB  he  gets  too  near  to  their  comrades  and  is  just  expecting 
to  get  a  shot 

We  returned  to  the  town  in  the  afternoon  in  order  to  join  a 
seining  ["irty.  All  English  men-of-war  on  foreign  service  are 
pro\'ided  with  a  sein  net,  and  a  seining  party  is  regarded  as 
a  aort  of  lark  or  picnic  by  the  Blue-jackets.  Tliere  are  always 
plenty  of  volunteers  eager  to  go,  and  a  good  many  officers 
are  ready  to  juin. 

With  us,  Mr.  Cox,  the  boatswain,  was  the  great  man  on  such 
occasions,  and  he  enjoyed  the  sport  as  much  as  anyone  in 
the  ship.  The  party  of  volunteers,  of  perhaps  tlurty  men  besides 
Uie  officers,  goes  ashore  in  the  afternoon  at  about  four  o'clock  in 
one  of  the  cutters  with  the  net  in  the  dingey,  the  smallest  ship's 
boat.  Then  the  net  is  payed  out,  and  everyone  is  dressed 
and  prepared  for  going  into  the  water  up  to  his  neck  and 
hauling  on  the  lines.  At  last  in  comes  the  bag  of  the  net, 
or  "  cod  *'  as  Mr.  Cox  calls  it.  It  is  nm  up  the  beach  with 
a  final  spurt,  aud  then  comes  the  fun  of  handing  out  the  tiah 
and  looking  at  the  many  unfamiliar  forms,  for  which  the  Blue- 
jacketA  liave  all  sorts  of  extraordinary'  names. 

At  one  haul  on  the  pn*8i'nt  occiwion  there  was  a  lai^  shark 
(flarcharias  sp.),  14  feet  long  in  the  net.  Mr.  Cox  in  the  dingey 
folltiwing  the  net  as  usual  as  it  was  drawn  in,  in  order  to  free  it 
if  it  should  hitch  on  the  bottom,  sighted  the  shark  swimming 
round  within  the  rapidly  decreasing  circle,  and  making  bolts  at 
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the  uet  to  try  and  break  through.  And  the  beast  would  have 
burst  through  had  not  Mr.  Cox  hammered  it  on  the  head  with 
a  boat-hook  whenever  it  turned  at  the  net,  wliilst  the  men 
belalKJured  it  with  anytliing  tliey  could  get  hold  of  as  it  got 
drawn  into  shallow  watei'. 

Tliere  was  great  excitement,  and  it  seemed  very  uncertain 
wiiether  the  shark  would  not  break  the  net  and  let  out  not  only 
itself  but  all  the  other  fish.  At  last  we  ran  the  brute  up  high 
and  dr}*,  and  then  it  suffered  instant  punishment. 

Tlie  sailor  has  absolutely  no  pity  upon  a  sliork.  I  have 
beard  one  of  our  men  say  to  a  shark  which  he  had  just  hauled 
on  to  the.  forecastle  with  a  line,  "  Ah,  thou  beggar,  thou'd  hurt  I 
if  I  was  in  the  water  and  now  I'll  hurt  thee,"  whereupon 
he  caught  it  a  vicious  kick  and  proceeded  to  gouge  it.  When  a 
big  shark  like  the  present  one  is  landed  it  is  regarded  as  a 
general  enemy,  against  whom  everyone  has  an  old  score  to 
pay  off.  Mr.  Cox  slioves  the  boat-hook  about  five  feet  into  its 
ZDOutli  and  down  its  throat.  The  others  job  the  beast  in  the 
eyes  with  sticks  and  knives  and  make  a  deep  slash  across 
the  tail  to  prevent  its  lashing  out,  and  proceed  to  open  the  belly, 
where  the  usual  miscellaneous  collection  is  found  ;  lote  of  ships* 
beef  bones,  a  two  pound  lead  sinker  of  a  fishing  line,  with  chop- 
stick  and  hooks  complete,  &c.,  &c. 

We  caught  plenty  of  fish.  Gray  and  red  mullet,  a  Gar  fish 
or  Greenbone,  with  long  slender  beak-like  jaws  (Belonr),  and 
another  fish  closely  like  the  Greenbone,  but  with  a  long  beak- 
like lower  jaw  only,  the  upper  jaw  appearing  as  if  cut  off  close 
to  the  snout  (ffcmiramphvs).  Willi  these  were  other  curious  fish 
with  deformed-looking  heads  (Argyreiosus  gcttpinnis,  GaUoidrji 
polyHnctyluA), 

A  fire  had  been  lighted  on  the  shore  and  we  had  a  ship's 
boat's  cooking  stove  with  us.  We  fried  some  of  the  fish,  and 
with  bread  and  preserved  meats  and  plenty  of  beer  made  a 
good  supper,  and  set  to  work  again  hauling  the  net  till  it  had 
long  been  dark.  Then  we  had  hot  tea  and  grog,  and  pocked  our 
net  and  fish  into  the  boata  and  pulled  on  board. 

We  did  not  reach  the  ship  until  past  11  P.M..  and  at  3  A.M. 
I  was,  by  arrangement,  to  start  on  a  trip  to  try  and  ascend  the 
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V^  mountain  of  the  island  called  San  Antonio,  7,4(>0  feet 
IB  height,  in  search  of  the  European  plants  -which  grow  tliere. 

I  bad  a  very  aliort  sleep  and  landed  at  3  a.m.  I  found  two 
horses  ready  at  the  landing-place  but  my  guide  was  not  there. 
and  it  was  a  long  time  before  I  could  make  the  men  with 
the  horses,  who  spoke  only  Portuguese,  understand  what  1 
vanted.  At  last  a  negro,  who  was  sleeping  on  the  pier,  agreed  to 
find  the  guide,  John  Antonio,  for  a  flhilling.  and  I  sat  down  on 
the  pier  wall  to  listen  to  the  surf  and  watch  tht;  crabs  {G'tapsuH 
airigofw)  ninnlng  about,  for  nearly  an  hour. 

The  parapet  of  the  jetty  had  a  capping  upon  it  projecting 
Mine  distance  and  with  a  rounded  edge.  I  saw  a  crab  running 
on  the  jetty,  and  I  thought  1  could  catch  it,  but  to  my  astonish- 
nif'nt  it  ran  with  reatiiness  over  the  ed^e  of  tlie  parapet,  round 
the  r>rojection  and  down  the  flat  fac«  of  the  waU,  with  all  the 
ease  of  a  fly  under  similar  circumstances. 

At  last  my  guide,  Joliti  Ant<niio,  a  negro  who  spoke  English, 
ani\*«d.  Ue  was  to  have  been  at  the  rendezvous  at  3  a.m.,  but 
•aid  he  was  too  sleepy.  We  mounted  and  rode  o£f  inland ; 
after  about  an  hour's  ride  day  began  to  break.  As  we  ascended 
aocoBssive  terraces  the  hills  became  gi'eener  and  greener,  being 
ooversd  with  a  continuous  carpet  of  seedling  grass,  and  other 
herbs,  as  yet  only  two  or  three  inches  in  height.  John  said  that 
it  wuuld  be  a  foot  or  eighteen  inches  high  later  on,  and  that  then 
tha  quails  would  abound  and  the  galinis  breed,  so  tliat  the 
braedilig  season  of  these  birds  appears  here  to  occur  in  autumn, 
dalanaiiMd  by  the  rainy  season.  Numbers  of  the  galinis  are 
tycen  when  quite  young,  aiid  their  eggs  are  also  sought  after. 

The  quantity  of  birds  of  prey  in  Son  Jago  is  remarkable. 
We  paesed  numerous  large  falcons  at  rest  on  dead  trees  and 
several  hawks,  and  an  owl  flew  across  the  road  just  at  daybi*eak. 
I  aaw  also  two  eagles  in  San  Domingo  Valley.  Eaveus  and 
CTOwa  are  abundant 

The  valley  of  San  Domingo,  into  which  our  road  at  length 
)ed,ia  deep,  with  precipitous  cliffs  and  steep  mountains  on  either 
aide,  rising  from  1,000  to  2,500  feet  above  sea  level.  The  valley 
ia  broken  here  and  there  by  lateral  otfsety  and  backed  towards  its 
head  by  irregidar  mountain  masses.    The  \iew  up  the  valley  ia 
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very  beautifuL  Beneath  the  cliffs,  which  are  euonisted  with 
lichens  and  staiuwl  of  various  colours,  often  of  a  deep  black,  are 
steep  talus  slopes  covered  with  oil  trees,  with  a  few  other  shrubs 
sparingly  int^rniingle<l.  At  the  botkini  of  the  valley  is  a  strip 
of  comparatively  level  laud,  on  which  are  cultivated  all  sorts  of 
tropical  fruits,  pineapples,  bananas,  oranges,  lemons,  guavaa  and 
cocoauuts :  with  cassava,  sweet  potatoes  and  sugar-cane  as  field 
crops. 

All  along  the  valley  a  little  way  up  the  slopes  are  small 
huts,  where  boys  are  stationed,  whose  <luty  it  is  to  keep  off 
the  monkeys,  which  abound  amongst  the  rocks,  and  the  wild 
blue  rock  pigeons  {Columha  Uvea)  which  are  very  numerous,  and 
were  seen  tiying  about  in  flocks  and  alighting  in  the  road  as  we 
went  along. 

John  Antonio  said  that  the  monkeys  used  theur  toils  to  pull 
up  the  sugar  cane  and  cassava  with,  an  unlikely  story,  since  the 
monkeys  must  be  some  imported  African  species  nm  wild. 
I  was  astonished  to  hear  that  there  were  monkeys  at  all  in  the 
island,  and  have  not  seen  the  faot  mentioned  in  any  account  of 
the  place.  John  said  that  the  monkeys  never  came  out  in  wet 
weather.  I  did  not  see  any  of  them.  The  boya  kept  up  a 
oonstant  shouting,  which  resounded  through  the  valley. 

At  the  bottom  of  the  valley  is  a  small  stream  nmniug  rapidly 
over  the  stones,  like  a  trout  stream,  and  everywhere  very  shal- 
low. In  this  stream  grow  watercresses  and  several  familiar 
English  water  plants,  and  1  found  two  ferns  on  the  banks.  Two 
kinds  of  freshwater  shrimps  live  in  the  stream  imder  the  stones, 
and  are  very  abundant,  notwithstanding  the  shallowness  of  the 
water.  One  is  a  Palsemon,  a  laige  prawn,  as  big  as  the  laigeet 
specimens  of  our  common  river  crayfish,  and  with  long  and 
slender  biting  claws. 

The  other  kind  is  a  very  different  animal,  somewhat  smaller, 
and  of  the  genus  Atya,  which  is  distinguished  by  having  no 
nippers  on  the  larger  pairs  of  walking  legs,  but  oidy  simple 
spine-like  ends  to  tliem.  The  two  front  pairs  of  walking  legs 
have,  however,  most  extraonlinarily  shaped  chiws  at  their  extre- 
mities ;  qidte  unlike  any  occurring  in  other  Crustacea,  except 
the  Atyida,  as  will  be  seen  from  the  figure.      These  claws  or 
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TiippeTB  have  slender  arras  of  e.qual  length  and  dinienaious, 
which  are  linked  together  so  as  to  open  and  shut  like  a  pail'  of 
forceps,  closing  flat  against  one  another. 


«  Om  oI  ibr  fnrnl  ptJr*  o{  nftUilnf  \rg».    [^nratn :  ih<>  laine  patr  enUrgvd ;  a  Uu  Bfpptn 
*Ukt/  Ofwn:  b  Ihc  creKeoi-iiuppd  Julnt  to  wliluh  Uicj  are  hloffrd. 

At  their  extremities  these  forceps  anns  are  provided  with 
Ihickly-set  brushes  of  long  liairs,  as  long  ns  the  arras  theraselves. 
Theoe  kaira  expand  in  the  water  when  the  forceps  are  opened, 
and  evidently  form  a  widely-sweeping  grasping  surface,  by 
wlkich  small  particles  of  food  or  minnte  animals  can  be  caught. 
No  doubt  these  forceps  catch  the  foixl  of  the  Atya,  and  the 
Utger  legs  with  simple  pointed  ends  enable  it  to  bold  on  to  the 
stoneB  in  the  rapid  streant 

The  pair  of  forceps  is  not  attaclied  directly  at  its  hinge 
joint  Uj  the  end  of  the  limb,  but  at  a  point  on  the  side  of  one  of 
the  amis,  Here  it  is  hinged  on  to  a  crescent-shaped  joint,  into 
Ujc  crescent  of  which  the  rounded  end  of  the  forceps  is  received 
when  the  afiparatiis  is  retracted  and  at  rest.  The  complicated 
maaner  of  jointing  gives  a  very  wide  sweep  and  great  mobility 
to  these  very  cnrious  prehensile  organs. 

The  genus  Atya  must,  from  its  very  wide  distribution,  be  a 
very  ancient  one.  Species  of  the  genus  occur  in  the  West 
Iiidie0,  in  the  Philippines,  in  Samoa,  and  in  Mexico,  besides  in 
the  Cape  Veide  Islands.    Tlie  Cape  Verde  species  •  is  possibly 

*  AtTA  ■ulciitif>efl  (Neirport)  /  A.  scabrm  (Leocb).  "Ann.  ojid  Mng. 
Nat.  Uiiit.^"  1847,  p.  158»  where  is  alist  ofspeoies.    Upolu  isiu  itplaecKiby 
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identical  with  one  occurring  in  Mexico.  In  Mexico  and  the 
West  Indies  the  auiiuul  occura  in  the  sea:  elsewhere  in  fresh 
water. 

I  am  greatly  indebted  to  Sr.  Joae  M.  Quirino  Chaves,  U.  S. 
Vice-Consul  of  Porta  Pniya,  who  most  kindly  sent  me  specimens 
of  the  above  descnbed  Crustacea,  on  my  writing  to  him,  when 
preparing  this  journal  for  the  press.  The  only  specimen  which 
I  secured  on  my  visit  was  lost  by  accident  ou  hoard  the  *'  Clial- 
lenger."  The  Palffimon  is  called  in  the  isliind  "  Christao ,"  The 
Atya, "  Monro." 

John  Antonio  said  there  were  no  fish  in  the  San  Domingo 
stream,  "  cos  river  fresh  water."    He  evidently  thought  that 
were  to  be  found  only  in  the  sea. 

We  passed  the  village  of  San  Domingo,  which  consists 
Boattered  thatched  stone  houses,  and  the  road  beciime  worse  and 
worse,  beiag  sometimes  knee-deep  in  mud.  The  ponies,  small 
line-built  bays,  began  to  show  signs  of  giWng  in,  and  soon 
spurring  would  not  make  mine  move  further.  I  had  to  dismount 
and  flounder  back  to  a  cottage,  where  we  had  a  rest,  and  fed  the 
ponies  with  grass.  The  excursion  up  the  mountain  is  evidently 
too  long  for  one  day,  althougli  John  Antonio  liad  declared  before- 
hand that  it  was  an  easy  matter.  1  had  been  tiding  five  hours, 
and  we  were  still  a  long  way  from  the  place  where  the  actual 
ascent  commences.  The  ponies  went  very  badly,  at  little  more 
than  a  foot-pace.  It  was  ruining  more  or  less  dwug  the  whole 
time  that  we  were  in  the  valley. 

The  PoHuguese,  at  whose  house  we  stopped,  said  that  it  was 
impossible  to  ascend  the  mountain  in  the  rainy  season,  because 
of  the  falls  of  stones,  or  stone  avalanches,  which  were  common 
and  dangenjus.  All  this  I  failed  to  find  out  Inifore  leaving  the 
town,  the  natives  of  the  island  thei'e  knowing  nothing  of  the 
mountain.  At  the  house  I  got  some  coffee,  which  was  grown  in 
the  valley  just  below. 

I  ascended  the  steep  side  of  the  valley,  to  a  ridge  about 
1,500  feet  above  sea  level,  but  did  not  find  anything  in  the  plant 

mistake  in  New  Zealand  instead  of  Samoa.  M.  Edwards  places  Atya 
with  AlpheuR  Dana,  (U.S.  Exp.  Ex.  Cruitacea),  places  Atya,  Atyoides 
and  Caridina,  in  a  special  family  Atyids,  next  the  Astacids. 
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w»y  to  reward  me,  the  plants  being  the  same  as  lower  down  the 
dope.  Hie  oil  tree  {Jairopha  curcas)  grew  up  to  the  top  of  the 
slope.  There  were  none  of  the  mountain  plants  whicli  occur  at 
St^  Vincent  at  this  height.  There  were  a  good  many  fungL 
They  appartmtly  spring  up  luxuiiautly  during  the  wet  sea- 
son. Plants  generally  grow  at  a  lower  level  at  San  Jago  than  at 
SU  Vincent.  Tlius,  Sarcostemrna  DaJtoni  in  San  Jago  gn)W8 
abundantly  almost  at  sea  level  on  the  clifis  ne.ar  the  harbour. 
In  St  Vincent  I  found  none  lower  than  900  feet.  The  plant 
waa  in  full  bloom  at  Sun  «Fago.  In  St.  Vincent  I  found  only 
a  single  blossom,  though  the  plant  was  very  abundant. 

I  exchanged  a  drink  of  ship's  nuu  with  my  Tortuguese  host 
for  his  cup  of  cofifee.  He  had  a  very  pretty  young  yellow  wife, 
irho  on  my  return  to  the  house  was  pounding  maize  in  a  large 
wooden  mortar,  assisted  by  a  very  black  sen'ont  girl,  each  of 
them  wielding  a  heavy  pestle,  and  striking  altemat«lyt  like 
blacksmiths  on  an  anvil.  A  little  water  was  sprinkled  on  the 
maize  to  assist  the  process. 

John  Antonio  waa  well  known  all  along  the  road,  and  most 
elaborate  courtesies  passed  between  him  and  every  one  we  met, 
or  whose  house  we  passed  by,  sometimes  a  Creole,  sometimes 
a  Portuguese.  He  explained  that  the  Creole  greeting  which 
be  used  meant,  "  ^VTiat  you  feel  ?"  In  Portuguese  he  always 
addnsflsed  everyone  aa  Sir,  and  after  mutual  congratulation 
on  the  subject  of  health,  he  entered  into  a  lengthy  explanation 
of  who  I  was,  wliicli  wasted  a  great  deal  of  our  time.  John 
vaa  a  Uiin,  spore  man,  with  a  veiy  ragged  coat  and  ti*ousers, 
which  bad  evidently  once  been  respectable  on  a  previous 
Q/wimt,     He  waa  perpetually  liuugry  and  thirsty. 

As  soon  aa  Uie  horses  were  rested  we  started  back.  1  shifted 
my  single  spur,  for  John  and  I  wore  a  pair  between  us,  to  my 
left  foot,  and  managed  to  reach  the  town  by  3  p.m.,  in  time  to 
join  a  second  seining  party.  Tlie  seining  was  suddenly  brought 
to  a  concluairiD.  for  a  south-west  gale  l>eing  expected,  we  were 
hurried  on  board.  A  heavy  swell  had  set  in  by  the  time  we 
reached  the  sliip.  so  that  there  was  some  difiiculty  in  getting  up 
tlie  ship's  side.  We  found  all  the  boats  hoisted,  and  steam  up, 
ready  for  sea  at  a  moment's  notice. 
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San  Domingo  Valley,  with  its  succession  of  mountain  ridgea 
and  peaks  becoming  bluer  and  bluer  in  the  distance,  is  one  of 
the  finest  mountalD  valleys  I  have  ever  seen,  and  the  tropical 
vegetation  gives  it  au  especial  charm.  The  sight  of  such  a  place 
is  particularly  delightful  to  a  man  who  has  for  weeks  been 
trudging  the  arid  hills  and  plains  of  St.  Vincent,  and  who  has 
just  ascended  to  it  from  the  almost  equaUy  sterile  plains  about 
the  coast  of  San  Jago. 

The  gale  did  not  come  as  was  expected,  and  another  oppor- 
tunity of  landing  being  aftoixled,  I  went  with  Buchanan  to  look 
at  the  peculiar  limestone  bed  described  by  Darwin.*  On  our 
way  we  passed  through  the  grove  of  cocoanut  trees  ;  at  the  foot 
of  these  trees  are  numerous  holes  of  a  large  land  crab  (Cardisoma)  ; 
the  female  of  this  laud  crab  was  found  by  Von  WiUemoes  Suhm 
to  carry  its  eggs  and  newly  hatched  young  under  its  abdomen  ; 
the  young  emerge  &om  the  eggs  in  the  larval  zoea  condition^f 
and  are  foiind  in  that  state  attached  to  the  abdominal  legs  of  the 
mother. 

As  we  made  our  way  along  the  cliff  we  disturbed  a  flock  of 
rock  pigeons  which  breed  abundantly  in  the  clifl',  and  also  a 
wild  cat,  which  was  no  doubt  watching  them.  The  cat  waa  of 
B  reddish  tabby  colour ;  they  are  veiy  abundant  on  the  island, 
and  it  is  not  easy  to  understand  how  so  many  animals  of  prey, 
cats,  hawks,  crows,  &c,,  manage  to  subsist  here.  In  the  quail 
season  no  doubt  they  have  abundance,  but  in  the  dry  season  they 
must  often  be  neai'ly  starved. 

The  limestone  band  exposed  in  the  cliff  around  the  harbour 
is  topped  by  a  tliick  moss  of  biisaltic  lava,  which  as  it  tlowed 
over  the  limestone  baked  and  heated  it,  and  altered  its  structure. 
The  limestone  band  crumltles  and  weathers  away,  and  thxia 
leaves  a  hollow  all  along  the  clitt'  about  Iialf  way  up  its  height^ 
which  forms  a  convenient  path  for  men  and  goats.  By  the 
cropping  out  of  the  limestone  the  under  surface  of  the  lava- 


♦  C.  Darwin,  "  Jounud  of  Researches,"  pp  5,  (5. 

t  R.  Vun  WiUemoes  Suhm,  '*On  aome  Atlantic  CroBtacea  from  the 
*CbaU«ager'£x]>edit]on."  "On  the  Developmeut^f  a  Land  Crab.''  Trana 
Linn.  Soc.,  3  S«r.  Zoology,  Pt  1, 1876,  p  46.  Proc.  R.  8oc,  Na  170, 1870, 
p.  582. 
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flov  is  exposed  to  view  and  in  many  places  ripple  marks  can  be 
seen  in  it. 

Tlie  limestone  bed»  where  exposed  to  the  air,  is  of  a  dazzling 
white;  it  is  full  of  rounded  nodules  of  a  calcareous  alga  as 
described  by  Darwin ,•  a  species  of  LUhothavimion.f  I  dredged 
closely  similar  nodules  to  these  in  ten  fathoms  off  the  Philippine 
Islands,  in  bushelsfull.  These  nodides  were  living  masses  of 
CoralUnar:tfe.,  but  loose  rounded  and  unattached,  yet  covering 
and  composing  the  sea  l>ottoni.  The  basalt,  undermined  by  the 
cropping  out  of  the  limestone,  falls  in  large  masses  and  splitting 
off  with  great  reguloritjf  leaves  the  clift'  with  a  remarkably 
smooth  vertical  surface. 

Red  or  precious  Coral  occiirs  at  San  Jago,  and  also  at  St. 
Vincent.  There  are  four  or  five  Spanish  lx)ats,  and  seven 
belonging  to  Italians,  engaged  in  the  fishery  for  it  at  San  Jago, 
It  occurs  in  about  100  to  120  fathoms,  and  is  dragged  for  with 
swabft  as  in  the  Mediterranean :  the  strands  of  the  swabs  are 
made  up  into  a  net  with  about  a  four-inch  mesh.  A  duty  of  a 
dollar  a  kilogram  is  paid  to  the  Govemnieut  on  the  coral. 

A  pair  of  huge  fish  came  round  the  ship  whilst  at  anchor  in 
tlie  harbour  during  the  afternoon  ;  one,  supposed  to  be  the  male, 
was  struck  with  a  harpoon,  but  after  some  time  managed  to  draw 
it  out  by  its  struggles ;  it  twisted  up  the  harpoon  and  was  said 
even  to  have  moved  the  ship  in  its  throes.  I  did  not  see  the  fish, 
but  from  the  description,  coupled  "with  the  fact  that  there  were  a 
pair  of  the  fish,  it  seemed  pmbable  that  the  fish  were  the  huge 
ray  CepkalopUra,  the  "  Devil  fish/*  which  has  curioua  hora-like 
projections  sticking  out  in  front  on  either  side  of  the  uiuuth. 
The  fish  were  described  as  "  as  big  as  an  ordinary  dining-room 
taWe.'-t 

The  voyage  from  San  Jago  to  St.  Paul's  Rocks  occupied  nine- 
teen days.  When  we  were  two  days  out  some  swallows  paid  us 
ft  visit,  flying  belund  the  ship.  We  ran  at  first  parallel  with  the 
AfHcan  coast,  and  then  stretched  over  westwards  to  St.  Paul's 


*  C.  Darwin,  "Volcanic  Iflland8,"p.  3.    Smith  and  Eldtjr.  London,  1866. 
t  PrU.  O.  Dickie.  «  Journ.  of  Lum.  Soc,/'  Vol.  XIV,  p.  346. 
X  For  an  account  of  a  visit  td  Porto  Praya,  see  G.  Bennett,  "  Wander- 
^  in  Nffw  South  Wale«/'  Vol  1,  p.  15.    Loudon,  R.  Beiilley,  1834. 
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Bocks.  We  paased  first  through  a  region  where  we  had  a  pretty 
steady  south-west  wind,  an  African  land  hreeze  or  monsoon. 
Here  we  had  occasional  heavy  showers,  but  not  so  much  rain  as 
was  to  be  expected,  since  we  were  passing  a  region  where  it 
rains  on  an  average  for  seven  hours  out  of  every  twenty-four,  all 
the  year  round.  We  next  steamed  through  the  belt  of  equatorial 
calms  to  reach  the  south-east  trade  winds,  and  left  the  Guinea 
current,  which  was  running  at  the  rate  of  21  miles  in  24  hours. 
We  entered  the  trade  wind  on  August  21st,  and  the  air  became 
damp  and  cooler  than  before,  and  we  were  soon  running  before 
the  wind  at  the  rate  of  seven  or  eight  knots. 


**  t  —  — 
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ST.  PAUL'S  ROCKS  AND  FERNANDO  DO  NORHONA. 

St,  PhuIh  RocIch.  E<iuatorUI  Current.  Neata  of  Noddies.  Predatory 
UabttA  uf  Urapaus  sCri^otus.  Fishing  off  the  Hocks.  Neats  of 
Boobie«L  Pupiacity  of  the  Youug  Bmls.  Other  InhabitaiitH  of  the 
fioclu.  Fijohuig  for  Cavalll  with  S^iliuou  tackle.  Geological  Structure 
of  the  Bocka.  Seaweeds  growing  on  the  Rocka.  Feruaudo  do  Nor- 
houa.  Calcareous  Saudrock  coutaiuiiig  Volcauic  luCermixture.  Tree 
Shedding  LeAvee  in  dry  season.  Japtropfut  wen*.  Birds.  Bi*aziliun 
Convicts.  St.  Michael's  Mount.  Frigate  Birds  Nesting.  Pigeons 
Nesting  with  Sea  Birds.     Lizanis  of  the  Islaiida. 

HU    raal*«    RorkN,    Au^nst    38th    and   S9th,   1878. — The     ship 

arrived  at  St.  Paul  s  Rocks,  on  August  25th.  The  rocks  are 
about  o40  niiles  distant  from  the  coast  of  South  America,  and 
350  milea  from  tiie  island  of  Fernando  do  Norliona.  llie  group 
of  rocks  is  scarcely  more  than  half  a  mile  in  circumference,  and 
Ihcir  liighest  point  is  only  64  feet  above  aea  level 

At  5  P.M.,  the  rocka  were  about  half  a  mile  from  the  slup. 
Their  smallne^s  is  the  striking  feature  iu  their  appearance  as 
they  are  approadied.  They  show  themselves  as  five  small  pro- 
jecting peaks,  which  are  black  at  their  bases,  and  white  with 
birds'  dung  on  their  sumniits.     A  yellowish-white  band  shows 


aboni  tide  mark.  The  sea  was  dashing  up  in  foam  at  the 
south-east  end  of  the  nicks,  and  a  long  line  of  bi-eakers  stretching 
fium  the  opposite  end  marked  the  course  of  the  equatorial 
CQirstit. 

Tlie  birds  were  to  be  seen  hovering  over  the  island  in 
UMKisands,     Only  three  kinds  inhabit  it.     Two  noddies  and  the 
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booby.  The  noddies  {Anmis  stolMus  and  A.  mdajiogcnys)  are 
small  terns  or  sea  swallows,  black  all  over,  with  the  exception  of 
a  small  white  patch  on  the  head.  Tlie  booby  {Snla  kucogastcr) 
is  a  kind  of  gannet.  The  full-grown  birds  are  white  on  the 
belly,  with  a  black  head  and  throat ;  the  black  ending  on  the 
neck,  where  it  joins  the  white  in  a  straight  conspicuous  line. 
The  back  is  dark.  The  younger  birds  are  brown  all  over.  Some 
few  of  l»oth  birds  soon  came  off  to  have  a  look  at  the  ship. 

We  moved  gradually  up  to  the  islands,  soimding  as  we  went ; 
the  Captain  and  Lieutenant  Tizard  mounted  into  the  foretop, 
and  steered  the  vessel  from  thence,  looking  out  for  rocks.  The 
water  is  deep  right  iip  to  the  rocks,  and  a  hawser  was  sent  on 
shore  in  a  boat,  and  made  fast  round  a  prajecbiug  lump  of  rock, 
Rud  the  ship  was  moored  by  means  of  it  in  about  100  fathoms  of 
water,  although  not  more  than  100  yartls  distant  from  shore. 
Such  an  arrangement  is  only  jM»ssihle  under  the  peculiar  circum- 
stances which  occur  here.  The  wind  and  current  are  constantly 
in  the  same  direction,  and  keep  a  ship  fastened  to  the  rock 
always  as  fai-  oil"  from  it  as  the  rope  will  allow. 

I  never  properly  realized  the  strength  of  an  oceanic  current 
until  I  saw  the  eijuatorial  current  nmning  past  St.  Paul's  Kocks. 
Ordinarily  at  sea  the  cuiTent  of  course  does  not  make  itself 
visible  in  any  way ;  one  merely  has  its  existence  brought  to  one's 
notice  by  finding  at  mid-<lay,  when  the  position  of  the  ship  is 
made  known,  that  tlie  sliip  is  20  miles  or  so  nearer  or  fartlier  off 
from  port  than  dead  reckoning  had  led  one  to  suppose  she  would 
be,  and  one  is  correspondingly  elated  or  depressed.  But  St.  Paul  s 
Bocks  is  a  small  fixed  point  iu  the  midst  of  a  great  ocean 
current,  which  is  to  be  seen  rushing  past  the  rocks  Hke  a  mill- 
race,  and  a  ship's  l>oat  is  seen  to  be  baffled  in  its  attempts  to 
pull  agaiust  the  stream. 

Between  the  two  extremities  of  the  main  body  of  rocks,  is  a 
bay,  enclosed  by  a  somewliat  semicircular  arrangement  of  the 
pock  masses.  We  landed  on  the  eastward  side  of  this  bay. 
Landing  from  a  boat  is  a  little  difficult.  There  is  a  peipetual 
swell  ninning  in  the  bay.  although  it  is  on  the  sheltered  side  of 
the  rocks,  and  one  has  to  jump  as  the  boat  rises,  and  ding  to  the 
rocks  as  best  one  may. 
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I  landed  in  the  firat  lK>at,  Tlie  rock  was  covei^d  with 
noddies,  and  their  nests,  some  containing  eggs,  whitish  in  colour, 
with  red  spots  at  the  larger  end,  and  others  with  young  in  them, 
little  round  balls  of  black  doN>Ti.  The  air  was  full  of  noddies 
and  boobies,  circling  about,  and  screaming  in  disgust  at  the 
invasion  of  their  home. 

Th«'  nttddies'  nests  are  made  of  a  green  seaweed  {Caulerpa 
clavi/erd)  which  grows  on  the  bottom  in  tlie  bay  and  aroimd  the 
rocks,  and  which  getting  loosened  by  the  surf,  floats,  and  is 
picked  np  by  the  birds  on  the  surface.  Tlie  weed  is  cemented 
tpgether  by  the  birds*  dung,  and  the  nests  having  been  used  •  for 
ages,  are  now  solid  masses,  with  a  circular  platform  at  the 
summit,  beneath  which  hang  down  a  number  of  tails  of  dried 
seaweed.  The  older  nests  pro- 
ject from  the  cliffs  on  the  shel- 
tered sides  of  the  rocks,  like 
brackets,  having  been  origin- 
ally commenced,  as  may  be 
seen  by  the  complete  gradua- 
tions existing,  by  a  paii*  of 
birds  la>nng  an  egg  on  a  small 
projecting  ledge  of  rock  and 
adding  a  few  stalks  of  weed. 

It  is  only  the  stronger  and 
more  vigorous  noddies  that  are 
able  to  occupy  and  hold  posses- 
sion of  a  nest  of  this  descnp- 
tion.  There  are  oiUy  a  limited 
uuinbcr  of  such  on  the  island,  there  not  being  cliffs  enough  Ui 
accomm«>date  more.*  The  island  being  somewhat  ovei-populated. 
a  gr&at  many  noddies  have  t-o  put  up  with  the  bare  Hat  i*ocka 
as  breeding-places,  and  there  they  lay  their  eggs  in  any  slight 


HlfT  or  ROIWV  AT  VT.  rADL'f  KKUU. 


*  The  two  species  of  noddy  occurring  at  the  rocks  kk  m>  nearly  alike, 
I  did  not  notice  at  Ihe  time  that  there  waa  more  than  oue  spedesi 
|ff«Mnt;  a  fact  which  I  have  Binoe  leamt  from  Mi-.  Howard  Sanders' 
paper — "On  the  Larido*  of  Uie  Expedition,"  Proc.  Zool.  Soc,  1877,  pp. 
TS7,  798.  Poaaibly  the  birds,  which  make  bracket-like  ne«ts,  are  of  oue 
species  only,  and  those  which  build  ou  the  ground,  of  the  other. 
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hollow  or  chink.  They  are  phicky  birds,  and  the  old  ones 
sometimes  make  dashes  at  the  head  of  an  intruder  who  goes 
too  near  their  neat.  They  had  so  little  fear  of  man,  from  want 
of  experience  of  liia  cruelty,  that  we  could  have  caught  any 
number  of  them  with  our  hands. 

In  vast  abnudance,  all  over  the  rocks,  crawls  about  a  crab 
(Orapaua  strigtmts)^  the  same  as  that  already  noticed  at  the 
Cape  Verde  Islands.  This  crab  has  been  referred  to  by  nearly 
all  visitors  to  the  rocks.  It  is  far  more  wide-awake  than  the 
birds,  and  keeps  well  out  uf  reach,  being  thus  of  some  diihculty 
to  catch.  The  crabs  arc  all  over  the  rocks,  every  crevice  haa, 
several  in  it. 

You  are  fishing,  and  you  have  put  down  at  your  feet  a  nice' 
bait,  cut  with  some  care  and  difficulty  from  a  fish  sacrificed  for 
the  purpose.  You  are  absorbed  in  the  sport..  A  fish  carries 
off  your  bait ;  you  look  down  and  see  two  crabs  just  disappeainng 
into  an  impracticable  crevice,  carrying  your  choice  morsel 
between  thcni.  You  catch  a  fish  and  throw  it  down  beside  you. 
Before  long  you  find  a  swarm  of  crabs  round  it,  tearing  morsels 
off  the  gills,  using  both  claws  alternately  to  cany  them  to  their 
mouths  ;  and  a  big  old  crab  digging  away  at  the  skin  of  the  fish, 
and  trying  to  bite  through  it 

If  a  bird  dies  the  crabs  soon  pick  its  l»one8,  and  I  saw  one 
old  crab  profiting  by  our  having  driven  off  all  the  old  hirds^  and 
carrying  off  a  young  bird  just  hatched.  Tlie  older  crabs  axe 
richly  coloured,  with  bright  red  legs.  The  crabs  have  odd  ways, 
and  cmious  habit.s  of  exjjresaing  anger,  astonishment,  auspiciuu, 
and  fear,  by  the  attitude  of  their  claws.  When  two  old  crabs 
meet  unsuspectingly  in  a  crevice  they  dodge  one  another  in  an 
amusing  way,  and  drawing  their  legs  together  strut  on  tiptoe. 

In  the  tropics  one  becomes  accustomed  to  watch  the  habits 
of  various  apccies  of  crabs,  which  there  live  so  commonly  an 
aerial  life.  The  more  1  have  seen  of  tbem  the  more  I  have  been 
astonished  at  their  sagacity.  I  had,  I  do  not  know  why,  always 
considered  them  as  of  low  int<dHgence. 

Admiral  Fitzroy  gives  an  account  of  the  large  numbers  of 
fish  caught  off  the  rocka  by  Ida  men,  and  states  that  they  hauled 
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the  fish  up  from  the  bottom  with  difficulty  because  they  were 
always  rushed  at  by  voracious  sharks. 

lu  the  evening  volunteers  for  fisliing  were  called  for,  and  I 
went  in  the  jolly-boat  with  about  six  officers  and  four  or  five 
men.  A  cutter  full  of  men  also  put  off'.  We  made  fast  to  the 
line  across  the  bay.  and  for  a  long  time  got  nothing,  till  at 
last»  when  we  were  getting  tired,  one  man  caught  a  shark,  about 
three  feet  long,  and  we  all  got  good  bait  fi-om  lum. 

Then  we  caught  more  sharks,  and  it  was  at  last  discovered 
tliat-we  ought  to  have  been  fishing  at  the  surface,  and  not  at  the 
l»oU«)m.  As  soon  as  we  took  the  sinkers  off  our  lines  and 
allowed  the  baits  to  float  we  began  to  haul  in  lai;ge  fish,  some  of 
them  20  lbs.  in  weight,  as  fast  as  possible.  The  fish  were 
"  C^valli  "  (= seahorse  ?) — a  species  of  Caranx\  which  is  allied  to 
our  mackerel,  and  very  good  to  eat. 

The  fish  were  very  game,  and  pulled  hard,  making  phosphor- 
escent flashes  as  they  dashed  about  in  the  water  under  the  boat, 
it  being  now  dark.  Every  now  and  then  someone  hooked  a 
eljark  (Carckarias  sp.),  and  then  there  was  a  tremendous  fight, 
and  all  tlie  lines  in  tlie  boat  were  tangled  and  fouled  as  tlie  big 
Rnh.  rushed  around.  At  lust  it  either  broke  the  line,  or  was 
hauled  on  Ixuird.  "VMien  the  latter  was  the  case  everyone  stood 
clear,  whilst  the  sliark  hammered  in  its  flurry  the  thwarte  and 
bottom  of  the  hoaX,  till  they  i-esonnded.  At  last  its  tail  was  cut, 
and  it  was  then  soon  slit  up  into  bait  pieces. 

Sometimes,  a  tremendous  sudden  pull  was  felt  at  one's  line, 
and  it  went  fizzing  through  one's  fingers  without  possibility  of 
checking  it.  The  only  thing  to  be  done  was  to  take  a  turn 
round  ft  Itelaying  pin.  Then  came  a  check,  and  the  line  broke 
right  off,  witliout  even  a  momentaiy  struggle,  and  some  big 
shark  went  off  with  hook  and  bait,  without  probably  noticing 
aDytliing  the  matter.  We  returned  to  the  ship  at  12  p.m.,  with 
eaough  fish  to  give  the  whole  sliip  s  company  a  breakl'ast. 

In  the  morning  I  went  to  a  wliite  peak  on  the  western  side  of 
llie  bay.  This  rock  forms  tlie  home  of  the  boobies,  which  are 
not  nearly  so  numerous  as  the  noddies,  and  seem  to  be  almost 
restficleil  to  this  one  |K!ak  out  of  the  five  of  which  the  islands 
are  made  up. 
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Tlie  whiteness  of  the  rock  is  caused  by  the  birds'  dung, 
which  in  some  places  forma  on  the  rock§,  as  described  by 
Darwin,  an  enauiel-like  crust,  which  is  liard  enough  to  scratch 
glass.     I  found  some  of  this  at  about  45  feet  above  sea  level. 

The  rock  is  50  feet  iji  height,  steep  on  the  sheltei-ed  sideSi 
and  there  hung  all  over  with  the  bracket-like  nests  of  the 
noddies ;  tlie  weather-side  slopes  more  gently ;  and  all  over 
it,  on  every  little  flat  space,  are  the  boobies'  nests,  mere 
hollows,  some  containing  two  eggs,  but  mostly  with  one  only. 
The  eggs  are  as  large  as  a  fowl's,  sometimes  dirty-wliite  all  over, 
sometimes  blotched  with  brown. 

In  many  of  the  nests  were  young,  which  were  of  all  ages ; 
some  just  out  of  the  egg,  ugly  big-bellied  black  lumj^s,  without 
a  particle  of  down  or  feathers ;  then  lai^er  ones,  as  big  as  one's 
fist,  covered  with  white  down ;  then  others  as  large  as  a  fowl, 
thickly  clothed  with  tlowu ;  then  larger  ones  again,  with  brown 
wing  feathers  and  browu  feathers  on  the  breast,  the  white  down 
remaining  only  in  patches,  alK)ut  the  head  especially.  Then 
birds  with  brown  feathers  all  over,  full- sized  and  just  beginning 
to  fly. 

Two  almost  full-grown  birds,  as  big  nearly  as  geese,  were 
having  a  desperate  tight  at  the  bottom  of  the  slope  as  I  came  up. 
They  evidently  thought  each  other  the  cause  of  the  whole 
disturbance.  They  fought  furiously  with  their  sharp  bills, 
flapping  ttieir  wingSj  and  half  screaming,  half  croaking,  with 
anger.  They  fought  till  they  were  quite  exhausted,  and  could 
not  stand,  but  went  at  it  again  after  they  had  rested  awhile  and 
recovered  their  breath. 

Some  old  boobies  were  sitting  on  their  young  on  the  top  of 
the  peak.  They  would  not  move  until  actually  pushed  off  the 
nest.  The  young,  both  of  boobies  and  noddies,  are  very  brave, 
and  scream  and  strike  out  hard  at  anything  put  near  them.  Our 
spaniels  could  not  tackle  the  young  boobies,  but  after  one  or 
two  pecks  fought  quite  shy  of  them ;  and  even  the  little  noddies 
kept  the  dogs  pretty  well  at  bay,  twisting  round  in  the  nests  and 
always  showing  front.  Natural  selection  has  no  doubt  brought 
about  this  biuvery  in  the  young,  to  protect  them  from  their 
constant  enemies,  the  crabs. 
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Around  all  the  neatfl  were  small  flying  fish,  which  are 
brought  by  the  old  birds  in  their  crops,  and  ejected  for  food  for 
the  young  or  for  the  females  whilst  sitting.  Fitzroy  visited 
St  PaiiVs  Rocks  on  February  16th ;  Ross  on  May  29th ;  we  on 
August  29th ;  on  all  these  occasions  eggs  and  young  birds  were 
found.     Hence,  breeding  goes  on  all  the  year  round. 

The  only  otluT  terrestrial  inlmbitiinta  of  the  rocks  besides 
the  birds  are  insects  and  spiders  which  prey  on  them.  They 
are  most  of  them  to  be  found  by  breaking  up  the  nests  of  the 
noddies.  Darwin*  mentions  the  following  : — A  pupiparous  fly 
(Oi/ersia)t  living  on  the  booby  as  a  parasite.  This  fly  belongs  to 
the  same  group  as  the  curious  Nycterihia,  so  common  on  the 
bodies  of  fruit-eating  bats.  The  group  is  remarkable  for  the 
fact  that  the  female,  instead  of  laying,  like  most  insects,  eggs 
which  produce  grubs,  produces  a  chrysalis,  from  which  the  fly 
in  a  abort  time  emerges. 

A  Staphylinid  beetle  {Qncdim),  a  tick,  a  small  brown  moth, 
belonging  to  a  genua  which  feeds  on  feathers,  and  a  wood-louse, 
living  beneath  the  guano,  and  spiders,  complete  Darwin's  list. 
We  found  two  specie-s  of  spiders,  which  cover  the  rock  in  some 
places  with  their  web,  and  in  addition  to  the  insects  noted  by 
Darwin,  the  larva  of  a  moth,  apparently  a  Tortrix,  and  a  small 
Dipter.  Von  Willemoes  Suhm  also  found  a  Oulifer,  but  could 
not  find  eitlier  tlie  beetle  or  wood-louse. 

Besides  these  there  are  of  course  to  be  reckoned  the  lice, 
parasites  usual  upon  the  two  birds,  and  the  list  of  air-breathing 
inhabitants  seems  then  complete. 

St.  Paul's  Rocks  being  close  on  the  equator,  the  sun  was 
extremely  powerful,  and  the  white  guano-covered  rocks  reflected 
the  radiant  heat-rays  with  the  same  effect  as  does  a  snow  surface 
in  Switzerland.  Our  fucea  were  severely  sunburnt.  At  the  base 
of  the  "  Booby '^  hill  "  is  a  flat  expanse  of  rock  with  tide  pcjols 
upon  it,  in  which  were  shoals  of  small  fish,  a  black  and  yellow 
lianded  CfurUxion  and  numerous  small  gobies.  The  sides  of  the 
pools  were  covered  with  a  grey  Palijlhon,  a  sea  anemone,  fonning 
eolonies  of  the  same  species  apparently  as  that  at  St.  Vincent, 


*  barvin,  "Journal  of  Researches,"  p.  U». 
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Cape  Venle  Islands.  The  only  seaweeds,  however,  growing  in 
these  pools  were  encrustinfij  nullipores  {Coral linacetf). 

Numerous  CnvaUi  had  been  caught  by  the  men  fishing  from 
off  the  rocks  in  the  moruing.  Lieutenant  Aldrich  started  tishing 
for  them  with  a  salmon  rod  and  tackle.  The  fish  fought  for  the 
bait,  racing  after  it  as  it  was  drawn  along  the  top  of  the  water 
in  the  small  bay.  One  could  pick  out  the  lai^est  fish  in  tlie 
shoal  and  manoeuvi-e  the  bait  witli  the  rod,  so  as  to  prevent  any 
but  that  one  taking  it.  The  fish  showed  fine  sport,  and  1  broke  my 
salmon  rod  over  ouo  of  them  in  tr^-ing  liow  hard  I  could  give  him 
the  butt ;  we  played  them  until  tii'ed  out,  and  then  gatVetl  them. 

The  Cavalli  bite  best  in  the  early  morning  and  at  night ;  at 
noon  and  in  the  afternoon  thoy  seem  to  cease  feeding,  and  aa 
soon  as  they  leave  the  field  open,  shoals  of  trigger-fish  {Balistes), 
a  species  of  a  sooty  black  colour  with  a  blue  streak  along  the 
base  of  the  anal  and  pi)sterior  dorsal  fins,  appear  on  the  scene, 
and  rush  at  the  baits  and  soon  clear  the  hooks,  being  nearly  safe 
from  being  hooked  bet^ause  of  the  smalluess  of  their  mouths. 
These  fish  are  quite  fearless  and  are  small,  weighing  only  about 
one  pound,  and  of  no  use  for  food. 

With  these  fish  appears  a  bright  red  and  green  Wrasse 
(Labrus),  and  a  small  blue  Chcetodou  with  dark  stripes.  Three 
other  fish  which  I  saw  caught  were  a  Barracuda  pike  (Sphi/rama 
hnrracuda),  a  yellow  eel  with  black  spotfi  (Mura^nti),  and  a  red 
Beryx.  A  Rock-lobster,  a  small  Palinurus,  is  very  common  about 
the  rocks,  and  is  to  be  seen  clinging  to  the  rock,  having  crawled 
just  above  the  reach  of  the  waves.  I  caught  some  of  these  in 
lobster  pots  which  I  set  for  them. 

Late  in  the  afternoon  I  had  to  procure  three  boobies  for 
stutting.  They  are  by  no  means  so  foolish  as  Uieir  name  would 
imply.  They  had  leamt  by  experience,  even  in  a  day,  and  I  now 
had  considerable  dlfticulty  in  getting  vrithin  shot  of  the  old  birds. 

I  climbed  the  highest  peak,  which  is  64  feet  above  sea  level ; 
the  top  affords  only  just  standing  room  ;  from  it  one  sees  the 
whole  of  the  rocks,  and  their  smallnoss  in  size  is  most  striking; 
here  is  an  island  group  MO  miles  distant  from  the  nearest 
mainland,  and  yet  not  nearly  so  large  as,  say,  the  Holmes  in  the 
Bristol  Channel 
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The  group  consistfl  of  five  peaks  of  rock,  disp08e<l  in  four 

pTincipa!  masses  which  are  separated  by  three  narrow  channels, 

hmugh  which  the  surf  perpetimlly  roars  and  boils ;  over  one  of 

lese  channels   it  is  possible  to  ci'oss  at   low  water,  the  tide 

ising  and  falling  here  about  five  feet.     The  rocks  are  disposed 

a  sort  of  horae-shoe  wxmd  the  bay;  they  ai-e  composed  of 

ird  black  rock,  and  another  yellowish  rock  with  black  laminae 

it.  "  full  of  variously  coloured  pseudo  fragments,"  according 

r)arwin  a  variety  of  the  former  black  rock. 

There  are  in  places  bands  of  a  green  stone  resembling  Ser- 

jotine.     The   whole  is  intersected  by   various   veins,   mostly 

ty   vertical  and  running   in  all    directions,  oousisting  of 

Ions  rocks,  \iz, :  brown  ferruginous  laminie,  a  coarse  con- 

lomerate  of  beacli  pt*l)bles.  and  a  finer   conglomerate  wliich 

mtains  fragments  of  sea  sheila  and  nullipore«,  and  wliich  are 

rinsidered  by  Darwin  aa  evidently  of  later  origin  than  the 

tain  mass  of  the  rocks.    Tlioae  siuims  of  c^ngIoinerat<j8  have 

appearance    of  having  been  formed   of  beach   fragments 

h1  into  fissures  in  the  rock  and  consolidated  there.    Each 

of  the  containing  fissure  is  covered  by  a  peculiar  dense  and 

black  layer  of  about  a  quarter  of  an  inch  in  thickness. 

lis  black  la>'er  is  mentioned  by  Mr.  M'Cormick  in  "Ross's 

oyuge";Mr.  Buchanan  found  it  to  be  composed  of  "phosphate  of 

ic.  peroxide  of  manganese,  a  little  carbonate  of  lime  and 

with  traces  of  copper  and  iron."*     He  considers  that 

as  a  wh(»Ie  may  l>e  classed  as  Serpentine. 

Mr.  Darwin  has  dwelt  on  the  importai»ce  of  the  fact  that 

le  rocks  ore  not  volcanic,  like  nearly  all  other  oceanic  islands. 

he  dejith  to  the  eastwartl  of  St.  Paul's  Rocks  is  irregular,  and  a 

'pth  of  only   1,500  fathoms  was  obtained  shortly  before  we 

tproached  them,  succeeded  by  deeper  water.     Tliere  is  no  con- 

ig  rid^e  Instween  the  mcks  and  Fernando  do  Norhona.    No 

the  rocks  are  the  remnants  of  a  much  larger  tract  of  land 

DOW  Bubmergcd,  probably  once  continuous  with  these  irregular 

masKB  in  their  neighbourhood,  and  which   may  have   hitd   a 

^vegetation  of  its  own. 

•  J.  Y.  Bochanau,  "  Proc  R  Soc.,"  No.  I7u,  1870,  i».  GU. 
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With  regard  to  the  present  vegetation,  as  stated  by  Darwin 
and  EoBS,  there  are  no  aerial  plants  on  the  rocks,  not  even  a 
lichen ;  I  found  however  a  microscopic  alga  {PrUococcus  ajinis), 
growing  on  the  guano  in  sheltered  places  and  colouring  it  of  a 
dull  green.  In  the  stagnant  pools  on  the  rocks  grow  two  low 
green  algfe,  Francic  ntinuta  and  Oscillaria  sordida,  and  a  few 
diatoms. 

The  rocks  are  poorly  supplied  with  the  larger  species  of 
seaweeds,  apparently  because  these  are  unable  to  endure  the 
constant  heav)'  surf.  The  high-tide  mark  is  formed  by  a  band 
of  a  pinkish  white  nullipore  {LUlioUiammian  polyinorpkuvi) ;  its 
calcareous  masses  form  an  incrustation  on  the  rocks,  in  places 
two  inches  in  thickness,  and  which  is  bored  in  all  directions  by 
tubicolous  annelids,  and  has  its  surface  thus  pierced  all  over  by 
small  round  holes.  This  band  is  referred  to  by  M'Cormick  as 
the  work  of  coral  insects ;  thero  are  no  corals  at  all  about  the 
rocks,  except  in  deep  water. 

Above  the  band  of  LitkMhammion  is  a  band  of  dark  red 
staining  on  tlie  rocks,  caused  by  an  encrusting  alga  {Hilder^ 
hrandtia  expanm),  and  from  the  region  of  the  tide  mark  depends 
ft  filamentous  brown  seaweed  {CJwnogpoi'a  atlantica).  The 
green  weed  (Caultrpa  davi/era)^  of  which  the  noddies  build  their 
nests,  grows  in  from  two  to  twenty  fathoms  about  the  rocks. 

Of  the  whole  of  the  eleven  species  of  non-microscopic  algae 
belonging  to  the  rocks,  two  are  peculiar,  and  the  remainder  are 
known  to  occur  at  widely  different  localities  at  the  Cape  of 
€rood  Hope,  east  coast  of  Australia,  Venezuela,  &c.* 

I  went  out  fur  a  second  night's  fishing.  The  fish  for  some 
reason  did  not  bite  so  well  as  before,  having  possibly,  like  the 
birds,  profited  by  experience ;  but  the  men  in  one  of  the  cutters 
alongside  us,  kept  up  a  succession  of  songs  with  hearty  choruses, 
and  with  the  aid  of  mm  and  beer  and  the  moonlight,  and  an 
occasional  bite,  the  time  soon  passed  away  imtU  midnight,  when 
our  boat  returned  to  the  sliip  with  a  party  which  had  been 
stationed  on  the  rocks  to  observe  stars  for  determination  of 
longitude. 

*  Prof.  G.  Dickie,  ^Algx  collected  at  St  PauTs  Bocka.**      Una.  Juur. 
BoUny,  VoLXIV,p.311. 
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of  St  Paul's  Rocks  are  to  be  found  iu  C.  Darwin,  "Journal 
of  Reaearehca,-  2  Ed^  p.  8.  «  Volcanic  lalands."  Smith  and  Elder, 
LoodoD,  1844, pp.  31,  32.  Fitzroy, "  Vuyii^ tif  •Adventure 'and  *Beagle/" 
Rosa,  "  Voyage  to  the  Antarctic  and  Southern  RegionB,"  Vol.  I,  pp.l4-ia  ; 
with  extnu:ta  from  the  Journal  of  Mr.  M'Curxuick,  Surgeon  to  the 
«  Erebua" 

IsUuid  of  Fernando  do  Tforhona,  September  l»t  and  2nd,  ISIS. — 

The  ahip  reached  the  island  of  Fernando  do  Xorhona  on  Sep- 
tember Ist.  The  island  is  in  lat.  3°  50'  S..  and  is  about  200  miles 
distiuit  from  Cape  San  Roque,  the  nearest  point  of  South  America. 
The  main  island  of  Fernando  do  Norhoua  ia  about  four  miles  in 
lenjfth,  and  nowhere  more  than  four  and  a-half  broad,  and  the 
length  of  the  group  formed  by  it  and  its  outliers  is  seven 
geographical  miles.  The  main  island  is  long  and  narrow,  and 
stretches  about  N.E.  and  S.W. 

At  the  eastern  extremity  is  a  series  of  islets  known  as 
Platfonn  Island,  St  Michael's  Mount,  Booby  Island,  Egg  Island, 
and  Rat  Island.  On  the  southern  side  of  the  main  island  are 
several  outlying  rocks,  one  of  wliich,  called  Les  Clochers,  or  Grand 
P^,  appears  as  a  tall  pinnacle  with  a  rounded  mass  of  rock 
balanced  on  its  summit. 

At  alxiut  the  middle  of  the  northern  coast  of  the  main  island 
ia  B  remarkable  column-hke  moss  of  bare  rock,  which  projects  to 
a  height  of  2,000  feet,  and  is  known  as  the  Peak.  The  south- 
wt!8tem  extremity  of  the  island  runs  out  into  a  long  narrow 
pToniontory,  which  is  composed  of  a  narrow  wall  of  rock. 

In  this,  at  one  spot  near  sea  level,  the  sea  lias  broken  a 
quadrangular  opening  through  which  the  sea  dashes  in  a 
cascade.  This  opening,  known  as  the  "  Hole  in  the  Wall,"  is 
visible  from  a  considerable  distance  at  sea.  At  the  opposite 
extremity  tlie  island  terminates  in  a  low  sandy  point  with 
■and  dunes  upon  it,  beyond  which  stretch  out  the  outlying 
islets  slready  referred  to. 

The  Peak  forms  a  mast  n*niarkable  feature  in  the  aspect  of 
tho  island  as  viewed  from  the  sea,  and  appears  to  overhang 
somewhat  on  one  side.  One  other  lull  in  the  island  is  300  feet 
iu  height,  The  island  is  volcanic,  but  has  evidently  undergone 
ft  vast  amount  of  denudation,  so  as  to  obliterate  all  ti>aces  of  the 
centres  of  eruption.    The  Peak  is  composed  of  phonolith,  or 
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clinkstone,  as  is  also  St.  Michael's  Mount,  whicli  is  a  conical 
300  feet  in  height 

Eat  Island  and  Booby  Island  are  formed  of  a  calcareous 
sandstone,  an  ^Eoban  foniiation  like  that  of  Bermuda,  but  here 
coutaiuing  volcanic  particles  iutemiixed.  Tliis  rock  is  weathered 
in  a  closely  similar  manner  to  that  at  Bermiida,  the  ex{>osed 
surface  being  covered  with  irregular  projecting  pinnacles  with 
excessively  sharp  honeycombed  surfaces,  in  places  on  Rat 
Island  as  much  as  two  feet  in  height 

On  the  western  side  of  I^t  Island,  close  to  the  shore,  a  beach 
of  large  oval  pelibles  of  phonolith  is  embedded  in  this  sand  rock. 
In  Platform  Island  the  sand  rock  overlies  columnar  volcanic  rock. 
The  main  island  is  tliiekly  wooded,  and  apjiears  l>eautifully  green 
from  the  sea. 

The  principal  trees  are  what  Webster,  who  visited  the  island 
in  1828,  calls  the  Laurelled  Bara,  which  has  dark  green  laurel- 
like leaves,  and  an  abundant  liulky  juice,  but  the  exact  nature  of 
which  is  unknown,  since  I  did  not  succeed  in  procuring  a 
specimen,  and  a  Eu])horbiaceou3  tree,  or  ratlier  tall  shrub,  called 
by  Webster,  Jatropha  or  Pinluio  (Japhop?ia  gomfpifolia). 

It  has  a  pink  flower,  and  at  the  time  of  our  visit  had  only 
single  tufts  of  yoimg  leaves  immediately  l^eneath  the  inflo- 
rescence, although  in  full  flower.  Its  bare  stems  and  branches 
render  it  a  striking  object  amongst  the  green  of  the  creepers 
when  the  forest  is  viewed  from  the  sea.  Webster  says  that  it 
casts  its  leaves  in.  July  and  August,  that  is,  at  the  conmiencement 
of  the  ilry  sea^son.  It  is  evidently  tlie  tree  mentioned  by  Darwin 
as  occurring  on  ;the  Peak. 

There  is  a  dry  and  a  rainy  season  on  the  islands.  The  rainy 
season  is  fi-om  January  to  July,  aiid  the  rb-y  from  July  to 
December.  In  the  dry  season  there  is  occasionally  want  of 
water,  but  it  often  falls  heavily  during  this  season,  as  it  did  during 
our  stay,  on  September  2n<l. 

Fernando  do  Norhona  is  used  by  the  Brazilians  as  a  convict 
settlement  Close  to  the  base  of  the  Peak  is  the  citadel  or  small 
fort,  on  which  the  Brazilian  flag  was  seen  flying  as  we  approached 
the  shore,  and  beneath  tliis  are  tlie  convict  buildings,  a  gioup  of 
low  hut«,  v/ith  the  governor's  house,  a  small  church,  and  a  long 
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low  building  in  wliicli  some  of  tbe  convicts  are  locked  up  at  night. 
Farther  to  the  eaatward  on  some  low-lying  land  close  to  the 
beach  is  an  old  ruined  fort,  off  which  we  anchored  at  about 
i  PJC. 

Captain  Kares  landed  at  once  and  paid  a  viait  to  tbe  governor 
of  the  island  to  ask  peruuHsion  fur  our  parties  to  land  and 
eitplore,  and  I  availed  uivst'lf  of  permission  to  follow  him  on 
ehure  and  hear  the  result  of  the  interview.  The  surf  was  heavy 
on  the  SJindy  beach  ;  one  of  uur  boats  was  upset  in  it,  and  I  got  a 
sea  round  me  in  landing,  up  to  my  neck. 

I  found  the  littoral  blue  flowered  convolvulus  {Tpomcra  jxs 
cayroi),  so  common  in  the  West  Indies  and  Cape  Verde  Islands, 
nbiuidant  on  the  shore.  It  was  beset  by  a  Dodder  (Ciiscuia), 
whidi  parasite  was  seen  twining  roiind  it  everywhere  in  masses. 

A  horrihle  pest,  a  stinging  plant,  Jntroplui  urefvi,  one  of  the 
Enpliorbiaceoe^  was  very  common.  Tlie  plant  has  a  thick  green 
stem,  and  leaves  resembling  tliose  of  our  common  garden  gera- 
niums in  sliape,  and  a  small  white  tiuwer.  The  plant  is  covered 
with  fine  sharp  white  bristles,  which  sting  most  abominably.  I 
Icasoed  a  specimen  with  my  knife,  lanyard  and  kicked  it  up  by 
the  roots  and  carried  it  on  board  carefully  slung  on  a  stick,  but 
I  got  atung  as  I  was  putting  it  in  paper  to  dry,  though  handling 
It  with  forceps,  and  tlie  stinging  sensation  lasted  for  more  than 
two  days.  The  pain  is  liko  that  produced  by  the  nettle,  but  far 
ID0I«  intense. 

The  path  to  the  settlement  led  through  tlie  woods.  The  ground 
oovered  with  iunumemble  large  black  crickets  {Chyllus), 
are  most  astonishingly  abundant,  especially  around  the 
cuUivate<l  fields.  The  woods  were  also  full  of  Hocks  of  reddish 
hniwn  doves  (FeristeTa  gt'offroi/i) ,  a  siKicies  wliicli  occurs  in 
Bnuu],  and  has  yiossibly  been  introduced  inU^  the  island.  They 
ire  in  vast  nuintjors,  and,  being  scarcely  ever  shot  at,  are  so  tame 
we  had  to  throw  stones  at  them  to  make  them  take  wing. 

ay  of  them  had  neats  and  eggs,  and  they  probably  breed  all 

year  round. 

kW  also  a  small   warbler  (Si/fmi),  with  greenish  browii 

and  a  bird  wliich,  from  its  appearance  and  song,  I  took 

10  be  a  thrush  of  some  kind.     Mice  are  extraordinarily  abundant, 
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running  aboat  everrwheTe  amongst  the  bushes.  Large  hntt<^ 
flies  seemed  to  be  absent.  I  saw  only  a  small  blue  butterfly 
{FolyommcUns),  A  tomtom  was  being  beaten  as  a  call  for  the 
convicts,  which  reminded  me  of  the  exactly  similar  dramming 
which  wearies  one  on  coffee  estates  in  Ceylon. 

On  the  slope  of  a  hill  opposite  the  fort  is  a  square  of  open 
space,  roughly  pitched  with  stones,  at  the  top  of  which  is  the 
governor's  house,  with  a  row  of  bread-fruit  tree«  planted  in  front 
of  it.    A  black  sentiy  was  lolling  in  front  of  the  house. 

I  was  told  that  there  was  a  garrison  of  about  120  men  on  the 
island,  and  that  these,  with  a  few  olficiaLs,  constituted  the  entire 
non-convict  popidation.  There  were  said  to  be  1,400  convicts  on 
the  island.  They  are  all  let  loose  during  the  day-time,  the  blacks 
being  locked  up  at  night  whilst  the  whites  are  allowed  to  live  in 
their  huts  with  their  families,  if  they  have  any.  They  have  to 
answer  a  roll-call  daily,  and  are  flogged  if  they  faiL 

They  are  all  criminals,  political  prisoners  not  being  confined 
here ;  many  of  them  are  murderers,  capital  punishment  not  being 
exacted  in  Brazil  They  have  as  a  rule  a  horribly  ruffianly 
appearance,  especially  the  blacks,  and  being  mostly  half  naked 
they  appear  especially  savage. 

All  are,  however,  not  of  this  bestial  typa  Some  few  are 
well  educated,  and  convicts  do  duty  as  waitere  and  interpreters 
to  the  governor.  Tlie  interpreter  of  the  time  being  was  a  most 
gentlemaidy  looking  fellow  and  well  dressed.  He  was  well 
informed  and  spoke  English  and  French  well ;  he  was  most  polite, 
and  on  the  governor's  producing  coffee  and  cake,  took  a  cnp  with 
the  rest. 

He  told  us  that  the  ordinary  punishment  for  a  convict  was 
50  lashes,  but  that  troublesome  ones  got  as  many  as  500  lashea 
delivered  with  a  rod  cut  from  one  of  the  native  trees.  No  one 
had  ever  stood  to  receive  more  than  250  cuts.  After  that  they 
were  supported  by  means  of  rests  placed  imder  the  arms  until 
the  flagging  was  complete.  Then  they  were  taken  Uy  the 
hospital  and  never  seen  again.  He  had  known  a  man  receive 
700  lashes.  Two-thirtls  of  the  con\icts  hmi  been  flogged  during 
the  last  seven  months.  He  said  he  himself  had  had  a  misfortune 
and  had  got  64  years'  imprisonment    He  had  bought  off  20 
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He  would  like  a  bible  arul   sonic  newspapers.     He 
old  sooner  die   tbau  Ite  Hogged.      His  stnteuieiiU  uiust  be 
tnken  for  what  they  are  likely  to  be  worth. 

The  convicts  receive  a  small  pay,  and  are  obliged  to   find 

their  own  living.     The  black  oues  are  obliged  to  work  tor  ten 

ours  daily  on  ( Jovernnient  plantations.     Some  of.  theae  convicts 

t  tiflhing  on  small  rafts  made  of  three  or  four  logs  laslied 

er.  provided  with  a  small  stool  for  a  seat.     A  basket  for 

tbe  fiali  Ls  placed  on  the  raft  iu  front  of  the  seat,  and  a  small 

fi}^]iing-rod  is  stuck  up  beliiud. 


^  jn 

^_  their  ( 
^n^ours  I 


IP 


rProcD  *  tkclcb  hj  Urnlfiuuil  H.  Swlrv,  R.N.) 

The  men  steer  these  rafts  with  great  dexterity  through  the 
BUif  with  a  paddle,  usually  standing  up  to  [>uddle,  and  sitting 
ckiwD  to  fish.  At  a  distAnce,  tlie  rafl  being  almost  entirely 
under  water,  the  men  look  as  if  walking  on  the  water.  These 
mft«  were  termed  "  catamarans  "  by  the  naval  officers.  Sailors 
are  apt  to  apply  this  term  to  any  out-of-the-way  canoe  or  boat 
for  which  they  have  no  other  name.  I  believe  the  word  is  of 
South  American  origin.  Xo  boats  of  any  kind  are  allowed  on 
Fernando  do  Norhona,  for  fear  the  convicts  should  use  them  to 
escape  witli. 

The  huta  of  the  convicts  form  a  sort  of  small  town  round  the 
square.  They  have  most  of  them  a  bit  of  garden  enclosed.  I 
MW  severiil  women  and  children.  There  are  plantations  of 
sugarcane,  maize,  cassava,  sweet  potatoes,  pumpkins,  bnnanaa, 
and  melons.  Tlie  latter  are  remarkably  Hue  in  size  and  flavour. 
both  water  and  marsh  melons ;  we  paid  about  three  pence  each 
for  ihem. 

We  had  to  wade  in  up  to  our  middle,  to  roach  our  boats 
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on  accouut  of  the  surf.     A  lai-ge  sboal  of  dolphins  {Deiphinus) 
was  feeding  in  tlie  bay  close  to  the  shore. 

The  governor  having  first  given  full  permission  for  explora-  H 
tiou  subsequently  retracted  it,  and  sent  off  a  message  to  say  that 
he  would  allow  no  surveying  or   collecting.     This   was   most 
unfortunate,  since  very  Httle  is  known  of  the  fauna  and  dora 
of  Fernando  do  Norhoua.  H 

Bepi«nib£r  Snd. — I  laudod  with  Captain  Nareson  St.  Michael's  " 
Mount,  a  conicid  outlying  mass  of  pliouolith,  3U0  feet  in  height. 
It  is  compai-atively  inaccessible,  and  owing  to  its  steepness  has 
never  been  cultivated ;  hence  it  seemed  lilcely  to  yield  a  fair 
sample  of  the  indigenous  flora  of  the  group.  Most  of  the  plants 
collected  proved,  when  examined  at  Kew,  to  be  common  Brazi- 
lian forms,  but  a  fig  tree  {Fu:as  narkoiKB)  with  pendent  aerial 
roots  like  the  banyan,  which  grew  all  over  the  upper  parts 
of  the  rock,  and  which  in  favoiu^able  spots  forms  a  tree  30  feet  in 
height,  proved  to  be  of  a  new  species  and  peculiar  to  the  island, 
as  far  as  is  yet  known.* 

The  only  land  birds  which  I  saw  on  the  island  were  the 
doves^  but  I  saw  a  nest,  probably  that  of  a  finch.     The  principal 


ntoA-n  »iaii.    tAcmtrKtu  aquiu. 


bird  inhabitants  of  the  island  were  boobies  and  uotldies  of 
same  species  as  at  St.  Paul's  Kocks,  but  far  shyer  here  than  there, 


*  Ficus  jwrfu>na.    i».  Oliver,  F.R.S.,  "Icouoa  Plaataruui,"  VoL   III, 
3id  Sei-.,  p.  18,  p.  1222. 


FEUNANDO  DO   NOUHONA. 


83 


^ 


^fhgat 


and  boatewain  birds  and  frigate  birds  (TacJti/pdes  aquila).  These 
latter  soared  high  overhead,  looking,  with  their  forked  tails,  like 
lai^e  kit<es. 

All  these  birds  neat  on  the  rock.  They  circled  round  our 
beads  in  vast  numbers  as  we  stood  on  the  top  of  the  rock.  The 
frigate  birds  put  their  ueats  here  well  out  of  harm's  way,  on  the 
Teiy  verge  of  a  precipice  which  was  quite  inaccessible.  I  could 
down  and  see  the  nests,  live  or  six  of  which  were  built 
together,  almost  toucliing  one  another,  and  each  containing 
A  single  egg. 

On  the  low  clitfs  of  Booby  Island,  the  noddies  and  boobies 
nest  on  all  the  available  ledges^  and  sat  uu  their  nests  quite 
undisturbed  as  we  rowed  past  them.  It  was  curious  to  see  the 
doves  nesting  together  with  these  two  sea  birds  on  the  same 
ledges  and  with  their  ne^ta  intermingled  with  theirs.  Tlie 
utmost  harmony  seemed  to  prevail  on  the  breeding  ground. 
A  similar  association  of  land  and  sea  birds  occurs  in  Great 
Britain.  In  caves  an  the  coast  of  Harris,  in  the  Hebrides, 
starlings  luid  rock  pigeons  nest  together  with  cormorants.* 

Progression  on  Rat  Isliuid  is  by  no  means  pleasant.  The 
>U8  sand  rock  of  which  the  island  is  compose<l,  is,  as  has 
before  described,  weathered  on  tliu  sui-face  in  the  same 
curious  manner  as  at  Bermuda.  The  surface  is  here  so  ileeply 
excavated  by  pluvial  action  as  to  leave  projecting  a  series  of 
sharp  edged  honeycombed  pinnacles,  often  two  feet  in  height, 
and  separated  from  one  another  by  intervening  jagged  holes  and 
crevices.  Into  these,  as  they  are  in  many  places  overgrown  by 
creepers,  one's  foot  and  leg  ii^adily  slip  and  may  easily  get  badly 
bruised  and  cut ;  w  hilst  in  putting  out  cue's  baud  to  save  a  fall 
it  is  not  at  all  improbable  that  one  lays  hold  of  a  vigorous  plant 
of  Jairopha  urens,  which  can  show  no  ijiiiirtcr  e\en  ij"  it  had 
Uie  will. 

A  small  Gar-fish  {Belmie)  was  caught  in  abundance  at  the 
fit.  Michael's  Mount.  A  Grapsus  (G.atri^ostts),  the  same 
as  that  at  St.  Paid's  Rocka.  occurred  on  the  shore  rocks, 
but  as  far  as  I  saw.  Land-crabs  and  Sand-crabs  (Ocypoda)  are 
sbaent  fh>m  Fernando  do  Norhona 

♦  MacgiUivray,  "  British  Water  Birds,"  Vol  11,  p.  397. 
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Two  lizards  occur  in  the  islands,  which  are  South  American 
in  their  affinities.*  One,  Th-ysanodactyliui  hiliiuut'ns,  is  one  of 
the  Iffuanidte.  Tlie  genua  is  distinguished  hy  a  scaly  projection 
on  the  outer  side  of  the  hinder  toes.  The  species  occurs  alao  in 
South  America.  We  tlid  not  meet  -with  this  lizai-d,  which  waa 
obtained  in  tlie  ishuid  l>y  the  otticei*s  of  H.M.S.  "  Chanticleer." 

The  other  lizard,  Euprcpes  pttnctatus,  Imlongs  to  the  Sdiv- 
eidce.  The  species  is  peculiar  to  Fernando  do  Norhona,  its 
nearest  ally,  E.  macidaimy  inhahiting  Demerara.  This  lizard 
is  very  abundant  on  the  main  island,  and  especially  so  on 
St.  Rlichuel's  Mount,  where  it  is  nanarkahly  tame.  Some 
specimens  are  more  than  a  foot  in  length.  I  did  not  see  the 
Gecko  mentioned  by  Webster. 

1  could  find  no  fern  on  any  of  the  islands,  nor  any  mo68 
or  Liver-wort.  Tliese  may,  lioM-ever,  no  doubt  occur  on  the 
moister  parts  of  the  main  island.  Fernando  do  Norhona  is  in 
its  fauna  and  flora  closely  allied  tu  South  America.  It  has 
however,  a  peculiar  species  of  fig  and  a  peculiar  lizard.  Possibly 
amongst  the  three  land  birds  noted,  t)ther  than  the  dove,  peculiar 
species  may  occur,  but  it  seems  imlikely  that  it  will  hereafter 
yield  either  in  fauna  or  flora  any  very  remarkable  endemic 
fonns.  The  seaweeds  of  the  island  ore  found  by  Professor 
Dickie  to  be  related  cliiefly  to  those  of  the  Mexican  Gulf. 

AccoimU  of  Fernando  do  Norboua  are  to  l>e  found  iu  Webster's 
narrative  of  Capt  Foster's  voyage.  "  Voyage  of  the  Chanticleer."  London, 
IB34,  See  fd^fo  Apfieiutix  for  Webftter'n  notes  uu  tlie  Geology  and  NutunU 
History  of  tlie  iHUind. 

Uai  win's  "  JourujJ  of  Ke8eatx::heaj'*  p.  11, 

Darwin's  "Volcanic  l«Iand.s,"  p.  23. 

"Report  and  Chart*  of  the  U.S.  brig  'Dolphin,'"  edited  by  LieiiU 
S.  P.  Leet     Washington.  18'1&,  p.  75. 

Snow's  "  Voyage  to  Tierra  del  Fuego  and  tlie  South  8ea»."  Ijomlon, 
LoDgmanB,  1857,  p.  32. 

♦  Gray,  "British  Museum  Catalogue  <if  Lizarils,"  p.  103. 


83 


CHAPTER  IV. 


BAHIA. 


Harboar  and  Tovni  of  Bahitx.  H^ligiotis  Proceaainn.  BUck  AngeU. 
IaihI  i'Linanana  Clicking  ButterHy.  Prinuevnl  Foreal.  Shooting 
iliminuiig  Piirdit  and  Toucjuis.  Caxoeini,  Mewing  Toada  Excur- 
sion to  Feira  St.  Anna.  Mule  Riding.  Former  Highway  Robbers. 
Inu  at  FeirA  St.  Anna  ;iiid  iU  (.iuestx.  The  Fair.  Auteaters  Eaten 
ne  Mediciuu.  Vaqueiroa.  Tailing  Cliittle.  Horse  Deuliug.  German 
NetUer  in  the  Country.  Driving  C^attle  in  the  Bush.  Fami  Slaves, 
Prepftration  of  Cansava.  O  verburdened  A  nt.  Three-toed  Sloth. 
Slavery  in  Brazil 

BahlA,  Brazil,  September  I4tb  to  SKth,  1813— Th(!    Bhip    Rp- 

proacbed  Baliia  under  steam  and  sail,  ou  Sfpteiuber  14th.  It 
was  all  the  morning  almost  a  dead  calm,  and  at  noon  the  stock 
of  ooal  came  to  an  end,  with  the  exception  of  a  few  biiHhela 
vrhicli  had  to  be  resened  for  steaming  to  ancliorage  amongst 
the  shipping  in  the  harbour.  Tlie  ship  crept  slowly  to\vards 
shore  in  the  afternoon,  under  sail,  at  the  rate  of  about  a  mile  an 
hour. 

A.^  the  shore  was  approached,  swarms  of  a  butterfly,  a  Heli- 
conia  (/?.  7ui7*cra),  filled  the  air,  and  pettling  on  the  ship,  alighted 
everywhere  and  penetrated  even  into  the  ward-room.  Witli 
these  a  few  bef^tles,  llics,  and  a  H>nnenopteraus  insect  came  on 
hoard,  whilst  a  land  bin!  settled  in  the  rigging. 

The  anchor  was  dropped  in  the  harbour  at  about  half'-a-mile 
from  shore.  The  city  of  Haliia  or  Son  Salvados  lies  on  the 
north  side  of  a  wide  and  extensive  bay,  the  Bahia  de  todos 
Santos,  or  Bay  of  All  Saints.  On  the  nortli  side  of  the  bay  is 
[htly  elevated  ridgo.  stretching  east  and  west,  on  which  the 
town  is  built,  and  under  the  lee  of  which  is  the  anchorage  for 
shipping. 

The  town  resembles  Lisbon  in  the  general  appearance  of  it« 
buildings,     llicse  are  mostly  whitewashed,  with  very  numerous 
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Endows.  They  rise  one  above  another  on  the  hill-side,  -with  a 
large  number  of  convents  and  churches  interspersed  amongst 
the  houses.  The  churches  have  all  two  towers  at  the  west  ends, 
as  at  Lisbon,  and  usually  an  open  plateau  or  square  in  front. 
The  architecture  is  thoroughly  Portuguese. 

The  bright  green  tropical  vegetation,  the  palms  and  banana 
plants,  interspersed  between  the  buildings,  give  the  town  in 
reality  a  different  look  from  thatof  ahmne  Poiiiugnesc  town.  A 
small  strip  of  flat  land  intervening  between  the  foot  of  the  ridge 
occupied  by  the  main  town,  and  the  harl>our,  affords  space  for 
wharves  and  warehouses  for  the  mail  ste4imers  and  general 
shipping.  Tliere  were  a  lai^e  number  of  small  trading  vessels 
at  anchor  in  the  harbour,  and  two  Brazilian  vessels  of  war,  a 
gun  brig,  and  a  fluiall  iron  ram,  which  had  conspicuous  shot 
marks  on  its  hull,  received  in  the  Paragtiayan  war. 

The  Tisunl  mode  of  ascent  from  the  lower  shipping  district  t^ 
the  higher  town  is  by  means  of  sedan  chairs  of  the  old  European 
pattern,  which  are  painted  black,  with  yellow  beading,  and  are 
carried  up  the  hill,  each  by  a  pair  of  negroes.  A  mechanical 
lift  was  being  constructed  to  take  the  place  of  tliis  primitive 
arrangement. 

I  ]ireferred  walking,  and  mode  my  way  through  steep  narrow 
stinking  streets,  where  slops  were  being  constantly  emptied  from 
upper  stories  without  any  warning  or  "Garde  de  reau."  After 
a  stiff  climb,  I  reached  the  main  street  of  the  town,  which  runa 
all  along  the  top  of  the  ridge,  and  wiis  just  in  time  to  see  a 
religious  procession,  htdd  in  commemoration  of  the  day  of  the 
saint  of  one  of  the  churches. 

The  bells  of  the  church  were  clanging  and  tinkling,  sound- 
ing something  like  Swiss  cow-l>elLs,  a  regidar  jangle,  '*  tinkle, 
tinkle,  tinkle,  cling,  cling,  clang,'*  and  the  procession  wiia  pouring 
itself  from  the  church  door.  First  came  men  in  blue  cassocks 
with  white  surplices  over  them,  carrying  lighted  paper  lanterns 
on  poles.  They  marched  on  and  then  formed  line  on  each  side 
of  the  street  for  the  re^t  of  the  procession  to  pass. 

Then  came  men  with  white  ciissocks  and  black  surplice-like 
vestmeutft,  also  bearing  lanterns,  and  at  intervals  amongst  them 
were  borne  silver  crosses  with  bunches  of  artificial  flowera  on 
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silver-nxninted  poles,  carried  on  either  side  of  each  of  them. 
Amongst  these  also  walked  heiti  and  there,  a  priest,  in  the  usual 
cassock  and  alb,  and  one  or  two  old  monks  with  hooded  robes 
azid  double  chins,  with  a  well-nourished  appearanca 

A  crowd  of  acolytes  succeeded,  dressed  nearly  like  the 
priests,  and,  like  them,  mostly  white-skinned  or  but  slightly 
yellow.  All  the  remainder  of  the  procession  had  deep  yellow- 
brown  or  almost  Vilack  faces.  A  body  of  priests  came  next,  and 
then  the  saint,  carried  on  a  silvered  platform  on  the  shoulders 
of  eight  bearers. 

The  saint  was  a  wooden  figure,  of  life-size,  with  a  Vandyke- 
like countenance,  black  hair,  moustache,  and  beard.  He  was 
dreseed  in  a  stiff  crimson  velvet  cape,  worked  with  gold  lace, 
crimson  tnink  hose,  an<l  tiesh  tights  over  very  thin  and  shaky 
legs,  and  had  a  curious  sort  of  plume  or  cockade  of  feathers  and 
tinsel  sticking:  up  at  the  batrk  of  his  head. 

In  front  of  the  saint,  skipped  along  two  little  girls,  one  of 
them  with  a  dark  yellow  complexion,  the  other  jet  lilack.  They 
dressed  as  angels,  with  wings  of  feathers  and  tinsel. 
nd  the  saint  marcheil  a  guanl  of  soldiers  witli  fixed 
bayonets,  and  immediately  behind  came  a  military  brass  band 
in  Full  bray,  but  playing  well.  Another  body  of  soldiers  fol- 
lowed with  fixed  bayonets  and  led  by  their  officers  with  drawn 
Bwonin. 

Behind  the  procession  followed  a  crowd  of  negro  women. 

ihing  through  the  street.     The  negro  women  of  Bahia  are 

ping  female-3  and  apt  to  become  very  stout.     The  balconies 

the  narrow  street  were  crowded  with  the  wives  and  daughters 

the   ti>wnspeople,  who  pelted  the  saint  as  he  passed  with 

miueU  of  ildwerf*. 

Vespers  were  going  on  at  the  churches.     I  entered  one,  an 

hlong  building  with  a  small  apue  for  u  chancel,  and  a  row  oi 

tangular  pillars  on  either  side,  shutting  off'  the  aisles.    There 

ere  three  or  four  clerestory  windows,  but  no  others.      The 

terior  was  pn.ifusely  ornamented  with  bright  colour  and  gOt 

ry  in  relief.     The  chancel  and  alUar,  wliich  had  an  elaborate 

reredoe,  were  brilliantly  lighted  up  by  candles,  whilst  the 

J  of  the  church  was  comparatively  dark,  having  no  light  but 
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that  ■which  reached  it  from  the  chancel.  The  air  was  full  of 
incense,  and  the  whide  effect  was  fine  and  impreaaive. 

The  floor  of  the  church  was  crowded  with  n^ro  women, 
kneeling  and  singing  at  intervals  a  simple  chant  in  response  to 
a  choir  which  could  not  be  distinguished  in  the  gloom.  Tliere 
were  a  few  white  women  in  the  church,  but  they  appeared  to  go 
into  the  aisles  and  not  to  mix  with  the  blacks. 

After  the  procession  was  over,  fireworks,  rockets  full  of 
crackers  and  blue  lights,  were  let  off,  and  the  soldiera  marched 
to  their  barracks.  They  were  small  dark-akinned  dwarfetl -look- 
ing men.  Fireworks  are  as  invariable  ccmcomitauts  of  religious 
ceremonies  in  Bahia  as  in  China,  and  as  they  are  let  off  before 
aa  well  as  after  the  ceremonies,  occasionally  wake  one  up  at 

4  A.M. 

Tliere  are  tramways  in  Bahia  leading  to  the  railway  station, 
the  Campn  Grande,  and  out  into  the  country.  The  Campo 
Grande  is  a  large  open  space,  turfed  and  surrounded  by  trees. 
It  is  here  that  the  best  residences  are,  and  there  are  several 
hotels,  including  a  Swiss  one,  and  a  German  one  with  a  Kegel- 
bahn,  and  where  dinner  is  served  in  regular  German  style- 
There  are  large  numbers  of  Germans  in  Bahia,  and  a  great  part 
of  the  trade  is  in  their  hands. 

There  are  public  gardens  in  Bahia,  and  a  theatre,  nnd  at 
certain  seasons  an  opera  troupe  comes  from  Kio  de  Janeiro  to 
perform.  At  the  distance  of  a  mile  or  two  from  the  town,  where 
the  coxmtry  tramway  ends,  the  roads  degenerate  at  once  into 
mere  green  lanes,  and  lead  between  a  succession  of  small  mud- 
built  cottages,  each  with  its  fenced  garden,  and  numerous 
inter\'al8  of  neglected  land,  often  planted  with  coffee  bushes 
but  overgrown  MUth  weeds. 

The  principal  features  of  the  vegetation  are  made  up  of 
banana  plants  and  large  mango  and  Jack-fruit  trees.  The  Jack- 
fruit  is  a  huge  sort  of  bread-fruit,  as  large  as  a  man's  head,  and 
grows  on  a  large  tree  with  dark  green  laurel-like  foliage.  These 
tliree  trees  are  no  more  indigenous  than  are  the  people  with 
whose  well-being  they  are  so  closely  bound  up,  but  are  of  Asiatic 
origin,  as  the  people  are  of  European  and  jVfrican  extraction. 

At  a  short  distauce  from  the  town  the  country  is  covered 
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with  R  thick  wild  growth,  but  with  numerous  scattered  cottages. 
Tlie  inhabitants  of  these  ai-e  mostly  black,  but  there  are  many 
whites  amongst  them,  and  white  and  black  children  are  to  be 
seen  playing  together  on  almost  every  doorstep. 

I  frequently  visited  these  suburlfs  to  search  for  Land- 
planarian  worms,*  which  1  found  resting  beneath  the  sheathing 
leaf  stalks  of  the  banana  plant?,  just  as  I  bad  found  them  in 
Ccjrlon,  and  accompanied,  curiously  enough,  as  in  Ceylon,  by  a 
liar  slug  ( Vaffinidns). 

A  butterfly  which  makes  ii  clicking  sound  whilst  Hying,  a 
fact  first  observed  by  Darwin,  ia  common  near  Bahia.f  I  only 
hiaml  the  sound  when  pairs  were  flying  together  in  courtship. 
I  do  not  know  whether  the  butterfly  in  question  at  Kaliia  ia 
Papiiw  /crania,  the  species  which  Darwin  met  with  at  Rio  de 
Janeiro.  It  has,  however,  the  peculiar  drum  with  a  spiral 
•liaphrtigm  with  it  at  the  base  of  its  wings,  as  de-scribed  by 
Donbleday.    This  organ  of  sound  is  large  and  conspicuous. 

I  made  an  excursion  with  one  of  the  sub-lieutenants  about 
20  miles  inland,  along  the  railway  intended  to  reach  Pernambuco, 
hat  at  the  time  of  our  visit.  c^Dmpleted  only  for  about  60  miles 
to  the  Jlio  Francisco.  Free  passes  were  given  by  the  railway 
company  to  all  the  officers  of  tlie  "  Challenger,"  and  the  officials 
of  the  line,  who  were  Englishmen,  were  exti^mely  hospitable 
and  gave  us  every  possible  assistance. 

T*eAving  Baliia,  the  railroad  led  along  the  shores  of  the  bay, 
fnngt^l  with  gardens  and  hnu.scs.  Furt,her  on  the  land  was 
covered  with  wild  vegeUition,  with  occofiionaJ  sugar  plantations 
and  frequent  cottages.  Almost  the  whole  of  the  land  has  been 
cleared  at  some  time  or  other  of  the  dense  forest  which  once 
i.*ovtired  it. 

On  a  sugar  plantation,  ground  is  cleared  in  patches.  The 
patches  are  planted  and  cultivat-ed  for  about  liftecn  years  and 
are  thou  allowed  to  run  waste,  or  sleep,  as  the  Brazilians  put  it. 
A  firvah  piece  of  land  is  tlien  cleai-cd,  and  so  the  whole  estate  ia 


*  Hw  U.  N.  Moselev.      "  Noten  on  the  Structure  of  MvenU  Forms  of 
taud  I^UuMi&iui.''      (juarl  Joum.  Micro.  ScL  Vol.  XVH.  New  Ser., 

♦  C  Latwtu,  **  Journal  of  Ueaearchea,**  |».  ;ja. 
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gradually  gone  over,  and  the  original  clearing  eventually  reached 
again.  The  forest  land  on  the  banks  of  the  Lower  Moselle  is 
cultivated  in  much  the  same  way. 

There  were  no  large  trees  to  be  seen  along  the  route,  but  rather 
a  dense  growth  of  large  shrubs  and  small  trees,  bound  together 
by  creepers  and  loaded  with  epipliytic  plants,  amongst  which  the 
Bromeiiacece,  plants  allied  to  the  pineapple,  were  most  conspi- 
cuous, especially  one  with  a  bright  scarlet  and  blue  inHorescence. 

Near  the  station  where  we  stopped  there  was  a  small  river 
and  a  patch  of  primieval  forest,  which  was  what  we  had  come  to 
see.  A  guide  led  us  a  short  distance  into  the  forest.  The  most 
striking  feature  about  it  was  the  immense  height  of  the  trees, 
their  close  packing  and  great  variety.  At  home  we  are  accus- 
tomed to  forests  composed  mainly  of  one  gregarious  species  of 
tree.  Here  the  trunks  are  covered  with  parasites  and  clinibers. 
Mistletoes  of  various  lands,  some  of  them  with  scarlet  flowers, 
grow  amongst  the  upper  branches,  from  which  also  hang  down 
the  stems  of  various  cree]>ei-s  in  festoons,  often  sweeping  the 
ground.  In  the  forks  of  the  great  branches  repose  the  large 
green  masses  of  the  Bromeliac^ous  plants,  and  up  the  tninks 
climb  immerous  aroids  with  their  huge  sagittate  leaves.  The 
ground  is  covered  with  decaying  branches,  and  here  and  there 
dead  trunks,  on  wliich  grow  fungi  in  almudancc. 

The  forest  was  so  thick  as  to  be  quite  gloomy  and  dark,  and 
as  we  passed  along  the  path  we  heard  no  sound  and  saw  no 
living  animal,  except  a  few  biitterflies  (IfeJiconio'),  some  small 
fish  in  a  little  stream,  along  whicli  the  path  led,  and  an  Oven- 
bird  gathering  mud  for  its  curious  nest.  There  were  two 
deserted  armadillo  lioles  close  to  the  path,  but  we  saw  no 
mammal  of  any  kind,  nor  did  I  see  a  single  wild  mammal  during 
my  short  stay  in  Brazil,  notwithstanding  the  abundance  of  forms 
which  exist  in  the  countr)'.  The  abundant  vegetation  hides 
them  from  the  casual  view,  and  they  are  not  conspicuous,  as  in 
an  open  country,  such  as  California. 

We  returned  to  the  railway  station,  where  wo  found  beds 
made  up  for  us  in  the  waiting  room.  Thanks  to  tlie  eneig>'  of 
the  Englisli  railway  officials,  Bass's  ale  is  to  be  had  at  all  the 
stations  on  the  line  at  2s.  2d.  a  bottle. 
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A»  soon  OS  it  was  dark,  numl>era  of  fireflies  came  out.     The 

ill  negro  boys  of  the  villafre  lighted  a  bonfire  and  sat  round 

:,  making  horrible  squealing  noises  by  blowing  through  short 

inical  tubes,  made  by  rolling  up  strips  of  palm  leaf  spirally, 

id  so  arranged  that  at  the  mouth-piece  there  are  two  pieces 

»1aced  flat  against  one  another,  as  in  the  reed  of  a  hautboy. 

tiich  excruciating  sounds  seem  to  be  as  pleasing  to  the  youthful 

,&icftn  ear  as  to  that  of  the  London  street  boy. 

Next  morning  at  daybreak,  we  started  off  to  a  part  of  the 
forest  where  the  negro  guide  said  there  were  Toucans.  "We 
passed  a  tree  covered  with  white  blossoms,  over  wbich  about 
a  dozen  Humming-birds  of  three  species  were  hovering.  We 
ihot  some,  but  it  is  not  an  easy  matter  to  obtain  tliem  in  good 
onditioa  They  are  of  so  light  weight  tliat  they  often  hang 
amongst  the  leaves  when  killed,  and  even  when  they  do  fall  it 
is  almost  impossible  to  watch  them  and  distinguish  them  from 

I  the  foiling  leaves  knocked  off  Vy  the  shot. 
I  Then  the  ground  beneath  the  bushes  is  frequently  covered 
nrith  thorny  plants  and  sharply  cutting  grasses,  amongst  which 
It  is  not  pleasant  to  force  one's  way,  and  where  search  ia  almost 
liopelesa.  The  negroes  who  make  it  their  business  to  collect 
Humming-birds  for  sale  can  afford  to  wait  till  they  get  their 
ibirds  in  good  position. 

The  birds  did  not  care  at  all  for  the  sound  of  a  gun  but  went 

on  buzzing  like  sphinx  moths  over  the  flowers  quite  uncon- 

cemedly^  whilst  their  companions  at  the  same  bush  are  being 

ahot  one  after  another.    They  can  even  often  be  caught  with  a 

itterfly  net,  or  knocked  down  with,  a  hat.     I  saw  five  species 

le  wing  whilst  in  the  neighbourhoo{l  of  Bahia. 

Ve  turned  into  the  gloomy  forest  and  for  some  time  saw 

^tiling  but  a  huge  brown  motli,  which  looked  almost  like  a  bat 

the  wing.     All  of  a  sudden,  we  heard,  high  upon  the  trees,  a 

ihort  shrieking  sort  of  noise  ending  in  a  hiss,  and  our  guide  be- 

name  excited  and  said  "  Toucan."    The  birds  were  very  wary  and 

made  off.     They  are  much  in  requt^st  and  often  shot  at.     At 

we  got  a  sight  of  a  pair,  but  tliey  were  at  the  top  of  such  a 

fry  high  tree  that  they  were  out  of  range. 

Al  last,  when  I  was  giving  up  ho|>e,  I  lieard  loud  calls,  and 
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three  birds  came  and  settled  in  a  low  bush  hi  the  middle  of  the 
j)ath.  I  shot  one,  and  it  proved  to  Ite  a  very  lai^e  toucan 
{Ramphastus  aritl).  The  bird  was  not  quite  dead  when  I  picked 
it  up,  and  it  bit  me  severely  with  its  huge  bill.  Most  of  the 
plumage  of  the  bird  is  of  a  jet  black  colour,  hut  the  throat  is  of 
a  brilliant  orange,  and  the  breast  has  a  bright  scarlet  patch. 
The  bill  is  brightly  coloured  yellow  at  it^s  base,  and  has  a  light 
blue  streak  idong  its  u])per  ci*est,  l*ut  tliese  eoloiirs  soon  fade 
after  the  bird  is  skinned.  The  skin  round  the  eye  is  coloured 
scarlet. 

Into  tlie  wide  bay  of  Baliia,  whioli  is  twenty  miles  across  in 
the  broadest  part,  open  several  navigable  rivers,  on  two  of  which 
steamers  ply  regularly.  The  Penuiguacn  is  the  largest  of  these 
rivers,  and  it  is  na\igable  for  64-  miles  up  to  a  town  called 
Caxceira.  At  Caxoeira  a  railway  was  in  process  of  construc- 
tion. The  English  engineer  of  the  line,  a  Mr.  Watson,  most 
hospitably  provided  me  with  a  free  pass  by  the  steamer  to 
Caxoeira,  and  one  of  his  own  mules,  and  a  guide  for  a  trip  up 
country  thence. 

Tlie  river  steamers  are  small  paddle-boats,  old  and  dirty. 
The  Caxoeira  lioat  was  crowded  with  passengers,  mostly  Brazi* 
lians  and  negroes,  but  amongst  them  several  German  Jews  going 
up  to  buy  diamonds. 

The  bay  has  all  the  appearance  of  an  inland  lake,  there 
beiug  several  islands  scattered  about  in  it  covered  with  green  to 
the  water's  edge.  Near  its  mouth  the  banks  of  the  river  are 
somewhat  low  but  backed  by  lulls,  aud  here  iind  there  are 
mangrove  swamps.  As  the  river  was  ascended  the  hills  and 
cli£&  on  either  hand  soon  became  higher.  They  are  thickly 
covered  with  vegetation,  but  witii  cliffs  and  occasional  rock 
masses  showing  out  bare  amongst  it. 

The  scenery  on  the  whole  is  not  so  unlike  that  of  the  Rhine, 
excepting  tlmt  there  are  no  castles :  but  the  white  buildings 
of  sugar  estates  perched  here  and  there  on  the  tops  of  the  lf>wer 
hills  take  their  place.  The  far-otf  hills  appear  of  the  usual 
blucish  green  due  to  distance,  and  successive  ranges  become 
gradually  yellower  as  they  lie  neai-er  t<j  the  eye  of  the  observer 
and  show  more  and  more  plainly  the  forms  of  the  vegetation 
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clothing  theui ;  only  iu  the  actual  foreground  do  the  paluis 
and  feathering  bamboos,  planted  in  long  lines  as  boundaries, 
diatinguiah  the  scenery  as  tropical.  The  bamboos  are  especially 
conspicuous,  from  the  bright  yellow  green  of  their  foliage.  The 
flteamer  left  Bahia  at  10  A.M.  and  reached  Caxoeira  at  4  p.m. 

caxocira. — There  are  two  towns  at  Caxoeira,  one  on  each 
side  of  the  river.  Tliese  consist  of  the  usual  whitewashed 
houses  and  two  or  three  chiu'ches,  one  broad  street  and  several 
narrow  ones,  with  mostly  diity  dilapidated  two-storied  houses 
tailing  off  towards  the  country  into  one-storied  hovels.  On 
the  river,  canoes  liollowed  ftut  of  a  single  tree  trunk,  simple 
anil  trough-like  in  form  and  pointed  at  both  ends,  ply  between 
the  town  and  its  suburb.  They  are  large  enough  to  contain  six 
persons. 

The  hotel  at  which  we  stayed  consisted  of  a  restaurant  below 
and  a  long  barn-like  chamber  above,  with  a  passage  down  the 
middle,  and  a  series  of  small  bed  chambei's  on  either  hand, 
enclosed  by  partitions  about  twelve  feet  in  heif^ht.  As  one  lay 
in  bed  one  looked  up  at  the  bare  ratltcrs  and  tiles,  and  was  apt  to 
receive  unpleasant  remembrances  from  the  hnts.  I  have  seen 
sleeping  places  arranged  in  the  same  manner  in  the  hotel  at 
Point  de  Galle,  Ceylon,  and  it  is  closely  similar  in  all  Japanese 
houaeft ;  the  great  di.sadvantaj^e  ia  that  you  have  to  put  up  with 
the  snnrings  and  conversations  of  all  the  guests  iu  the  hotel. 

In  the  evening,  just  outside  the  town,  in  a  small  pond,  a 
number  of  small  touda  wore  making  a  perfectly  deafening  noise. 
The  sound  is  like  a  very  loud  harsh  cat's  mew,  and  I  could  not 
ut  first  believe  that  it  would  come  from  so  small  an  animal.  It 
U  h<jwever  not  unlike  the  extraordinary  moon  made  by  the 
fire-bellied  toad  of  Europe  (Bovthintitor  ign^m),  but  much  louder 
aud  with  more  distinct  intervals  between  the  sounds.  The  frog 
ibe  made  a  horrible  noise  at  night  at  Caxoeira,  a  bull  frog 
shouting  the  loudest  with  a  deep  boss  voice. 

Trip  iMiiud. — I  started  on  my  trip  in  the  morning.  I  was  to 
go  to  Feira  St.  Anna,  about  28  miles  from  Caxoeira,  to  see  the 
great  fair  held  there  eveiy  Monday,  and  from  thence  go  down  to 
St.  Amaro.atown  on  another  river  running  into  the  bay,  whence 
I  could  take  steamer  for  Bahia.     Caxoeira,  Feira  St.  Anna,  and 


94 


A   N'ATUUAUST  OM   THE  "  CliALLENGER. 


St.  Amaro,  form  with  each  other  roughly  an  equilateral  triang 
being  each  distant  from  the  otlier  about  eight  k'ligues. 

My  guide  was  a  Germaii,  who  acted  as  interpreter  on  the 
railroad.  He  spoke  English,  French,  Italian,  Spanish  and 
Portuguese,  and  had  Ixien  in  Bru/il  about  twelve  years.  He 
was  a  wild  sort  of  young  fellow,  and  had  undergone  varioua 
vicissitudes  of  fortune,  having  been  once  reduced  to  selling 
jerked  beef,  and  once  having  been  a  daucing-iuaster.  He  was 
a  capital  merry  companion,  knowing  everyone  on  the  road  and 
having  a  joke  for  all. 

We  rode  extremely  well-broken  mules  of  large  size  that 
ambled  along,  rendering  it  no  labour  to  ride.  Mine  much 
prefeiTed  his  natural  rough  trot  to  ambling,  and  tried  to  make 
me  put  up  Math  it,  finding  that  I  was  a  tyro  at  mule  riding. 
But  I  was  told  that  I  was  rmuiiig  the  beast  by  letting  liim  get 
into  bad  habits,  and  was  told  to  dig  in  my  spurs  and  jerk  back 
his  head  with  the  bit  at  the  same  time.  This  receipt  never 
failed  to  make  the  poor  brute  so  thoroughly  unconifortablfc  that 
he  ambled  as  softly  as  possible  at  once. 

The  road  led  up  the  steep  side  of  the  river  valley  on  to  the 
table  land  above,  From  the  top  of  tlie  hill  there  is  a  fine  view 
of  the  river  and  its  valleys,  and  the  wliite  town  below.  Some 
trees,  the  leaves  of  which  turn  scaiiet  before  dropping,  set 
off  the  green  of  the  rest  of  the  landscape.  In  their  action  on 
foliage  and  plant  life  generally,  the  wet  and  dry  seasons  take 
the  place  of  summer  and  winter  at  home,  and  many  plants 
become  bare  of  their  leaves  at  the  dry  season,  and  onjy  burst 
out  again  into  leaf  at  the  commencement  of  the  wet  season. 
This  condition  is  far  more  marked  in  other  regions  of  South 
America.  Himiboldt  observed  that  certain  trees  anticipated  the 
coming  wet  season,  and  put  out  their  leaves  some  weeks  before 
there  was  any  appearance  of  its  approach. 

The  road  was  veiy  much  like  a  green  lane.  In  places  a 
regular  slough  of  mud,  in  othei-s  dry  and  sandy ;  it  was  broad, 
but  usually  more  or  less  overgrown  with  grass  and  weeds,  with 
a  narrow  track  picked  out  along  the  best  ground  by  the  mules. 
There  were  numei-ous  cottages  along  the  road,  and  tields  of 
tobacco,  maize,  and  cassava ;  every  now  and  then  a  bit  of  wood 
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passed  with  beautiful  flowers  growing  about  it,  and  amongst 
ibem  nomerous  fonns  of  Mdastamacew  with  their  cbarocteriatic 
tiiree-vejned  leaves. 

I  saw  heru  most  of  the  phmts  which  I  hud  collected  at 
^emando  do  Norhuaa  growing  as  road-side  weeds.  As  we 
rode  on,  a  splendid  Iguana,  about  three  feet  in  length,  ran  across 
the  road.  I  was  astonislied  at  tliu  brilliant  durk  green  and 
It  yellow-green  colouring  of  the  animal,  and  have  never 
any  other  lizard  bo  bright. 
Kvery  now  and  then  a  village  was  passed ;  in  the  first,  as  it 
Sunday,  the  \'illager8  were  enjoying  a  cock-tight  Eveiy 
keeps  a  fighting-cock.  Good  Lisbon  wine  is  sold  along 
the  ruad  ;  the  driuking-places  consist  of  a  IkjIk  about  a  yard 
square  in  the  gahle-end  of  the  usual  mud-walled  cottage,  placed 
at  such  a  height  as  to  be  convenient  to  a  man  on  horseback,  who 
Uius  guts  hia  drink  without  diamouutiug.  Ladies  tiuvul  along 
•the  road  either  in  the  saddle  or  in  a  sodaii  chair  slung  between 
[two  horses  or  mules  by  means  of  a  long  pole. 

A  thick  growth  of  myrtles  and  shrubs  which  was  possed, 
pointed  out  as  having  been  the  hiding-place  of  a  notorious 
iway  robber,  a  negro  named  Luaw.  who  used  to  lay  in  wait 
Tor  uierchauts  on  their  way  to  tlie  fair  at  St.  Anna ;  he  was  the 
)T  of  the  district,  and  c<:)mmitted  sevei'al  mui-ders  and  worse 
sitiea.  Though  he  was  caught  and  executed  in  1859,  stories 
[about  him  are  already  beginning  to  assume  a  mythical  dress, 
land  1  was  told  that  miraculous  flowers  grew  out  from  a  tree  to 
which  he  Iwtund  one  of  hia  victims,  a  white  girl,  leaving  her  to 
die  of  exjtosure. 

We  took  seven  and  a  half  hours  over  the  28  miles  to  Feii-a 
hi.  Anna 

rvlrs  BU  AoMk — The  town  consists  of  about  three  long 

rarallel  streets,  with  a  broad  cross  street,  or  rather  open  oblong 

[space  on  which  the  small  <lealei*s  ei-ect  their  booths  on  fair  day. 

'Vi^  hmIo  into  the  town  at  about  five  o'clock  in  the  evening. 

Tlie  girls  were  all  dressed  in  their  best,  expecting  home  their 

»us  sweethearts  who  ai^'   away  all  the  week  in  search  of 

r,  wnl  only  come  to  town  on  Sundays  in  time  for  the  fair 

Monday.      Several  of  them  greeted  my  guide  as  an  old 
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friend,  as  we  rode  up  a  long  street  to  the  other  end  of  the  town. 
Here  is  an  open  common-like  space  surrounded  by  houses,  which 
serves  as  tobacco  and  cattle  market.  We  stopped  at  an  inn  close 
to  tlie  market. 

Tlie  inn  was  a  one-storied  house,  consisting  of  an  eating  room 
fronting  the  street,  and  two  sleeping  rooms,  and  a  kitchen  behind. 
The  eating  room  had  large  windows  with  jalousies,  but  no  gUss, 
looking  out  upon  the  market.  It  had  a  cement  floor,  a  trestle 
table  at  one  end  for  eating  on,  a  small  table  opposite  with  a  red 
curtained  box  upon  it,  containing  the  household  gods,  the  Virgin 
in  plaster,  and  Sta.  AnLoinetta  in  chma,  and  a  half  round  table 
with  an  inkstand  for  the  use  of  those  customers  who  could  write. 

The  host,  an  old  Brazilian,  greeted  us  with  great  iwliteneas, 
and  we  bowed  according  to  custom  to  the  assembled  guests. 
Tlie  company  consisted  of  about  half-a-dozen  cattle  dealers,  who 
were  in  animated  discussion  conceming  the  prices  of  stock. 
One  of  them,  who  was  (juite  black,  was  evidently  the  sharpest  of 
the  lot,  and  a  wag.  Presently  there  came  in  a  dirty  coarse- 
looking  grey-haired  man  with  a  black  sku]l-caj>  on ;  he  wore  a 
dilapidated  black  garment  sometliing  like  an  Inverness  cape. 
He  was  chief  vicar  of  the  town  ;  he  was  in  considerable  excite- 
ment, and  addre-ssed  himself  to  the  black  cattle  dealer,  who 
produced  a  letter  for  him. 

The  reverend  gentleman  had  not  got  his  spectacles  with  liim, 
so  the  host  proceeded  to  spell  out  the  letter  aloud.  It  appeared 
that  the  vicar  di<l  a  bit  of  general  trading,  and  had  sent  some 
horses,  mules,  and  slaves  to  a  neighbouring  fair,  in  hopes  of  a 
good  price.  The  letter  was  to  inform  him  that  he  liad  made  a 
bad  speculation,  and  that  no  buyer  had  been  found.  The  vicar 
was  in  a  great  rage,  and  made  an  excited  oration  about  the 
hardships  of  his  position  and  terrible  depreciation  in  the  value 
of  slaves,  and  left.  He  was  said  to  receive  £60  per  annum  as 
stipend  and  fees  in  addition. 

We  had  some  excellent  fresh  beef  for  dinner,  fried  in  small 
pieces  with  garlic  and  potatoes  and  carrots,  and  with  it  farinha, 
the  coarse  meal  made  from  cassava  root,  the  fine  siftings  from 
which  ai'e  tapioca.  The  fariaha  is  universally  used  here,  and  ia 
very  good  with  gravy. 
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The  sleeping  apartmeut  was  a  space  of  about  eigbt  feet  square, 
sd  from  the  front  room  by  a  low  piirtitioii :  iu  it  were 
light  cane-bottttuied  sofas,  one  at  eaoh  end,  and  one  op- 
the  door ;  they  were  packed  so  close  togetlier  as  to  touch 
one  another.  A  neatly  folded  small  coverlet  and  a  pillow  were 
pliiceil  iu  the  niiddle  of  each. 

Here  we  turned  in ;  the  third  bed  being  occupied  by  a  very 

tj  dealer  in  tfibacoo.     Rendered  sleepless  by  tlie  tleua,  I  lay 

'ttwake  meet  of  the  night  listening  to  tlie  mingled  crying  of 

children,  barking  of  dogs,  croaking  of  frogs  in  the  moi-sli  below, 

and  squeaking  and  groaning  of  the  axles  of  the  ox-carta  bringing 

merchandise  to  the  fair. 

Tliough  otlier  charges  were  comparatively  cheap,  we  had 
eacli  to  pay  two  shillings  for  out  bi^ds,  as  did  also  some  of  the 
cattle  dealers  who  slept  in  a  small  house  over  the  way,  rented 
by  the  host  for  that  purix)se,  and  to  keep  the  guesU'  saddles  and 
bridles  in. 

At  G  A,M.  there  was  no  bustle  or  signs  of  the  fair,  and  not 
till  9  or  10  o'clock  did  strings  of  mules,  laden  each  with  a 
pair  of  bales  of  tobacco,  arrive  opposite  the  inn.  The  mules 
ctny  about  seven  or  eight  arroboa  (arroba=25  lbs.).  The 
tobaoco  comes  to  the  market  compi*essed  and  cut  into  neat 
rectAogular  bundles  ;  the  merchauU  test  it  by  pulling  some 
from  tlio  bundle  and  rolling  a  K>ugb  cigar. 

In  the  broad  open  street  in  the  middle  of  the  to\\Ti  were 
rows  of  small  booths,  at  which  faidnha,  fruit,  vegetables,  and 
jerked  beef,  imported  largely  from  Buenos  Ayres,  were  for  sale ; 
the  dried  beef  varies  in  price  from  six  to  two  nulreis=:2«.  an 
nn\jbiL  It  seemed  singular  that  it  should  pay  to  bring  it  to  a 
placo  where  fresh  meat  was  so  abundant. 

Other  stalls  offered  needless  and  thread,  sweet  stuff  for 
diildr«n,  &c. ;  but  must  trj'iug  t»»  a  natundist's  eye,  were  stalls 
where  various  Rodents  and  other  small  native  animals  were  for 
iftle,  spitted  on  wooden  skewers,  roasted  and  dried  for  eating, 
AmuugHt  these  1  saw  at  least  a  doxen  of  the  tree-climbing  aut- 
ealer,  the  Tamandua,  and  many  Three-toed  Sloths :  the  skulls  of 
all  were  split  open,  and  they  wei*e  utterly  lost  to  science.  The 
is  aup{>o8ed  to  cure  various  diseases. 
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Makera  of  tlie  loiiir  riding  hoots  so  fnsliionable  here  ■wan- 
dered about  tlie  foil'  trying  to  sell  their  LuiKliwork,  oud  I  bou£ 
from  a  similar  wanderer  one  of  the  vaqueiro's  leather  hate, 
which  did  me  the  best  of  service  in  thick  and  thomy  forests 
throughout  tlie  remainder  of  the  cruise ;  with  this  on  my  head 
I  could  butt  my  way  hetul  first  into  any  bush  with  impunity. 

Close  by  the  market-place  was  the  church  of  tlie  vicar 
already  mentioned,  which  liad  a  mosque-like  dome  ornameut'ed 
with  variously  coloured  diimer  and  t^a  plates  set  in  patterns  in 
cement^  a  very  original  form  of  decoration. 

In  the  leather  market  quantities  of  skins  of  leather  were 
exposetl  for  stde,  and  also  tanned  puma  skins  used  for  saddle- 
cloths, and  boa-eonstrictor  skiiia,  also  tanned,  used  to  make  boots 
and  said  to  be  remarkably  waterproof. 

But  the  great  sight  of  the  fail'  is  the  cattle  market,  the 
situation  of  which  has  already  been  described ;  the  cattle  are 
bred  at  estates  far  up  the  cnuntr)',  where  tliey  run  wild  in  the 
bush  and  are  cauj^ht  iuid  bruuded,  and  drafted  for  market  every 
two  years. 

The  men  who  look  after  and  drive  the  cattle  are  termed 
*'  vaqueiros  "  in  Portuguese.  They  are  of  all  shades  of  colour,  from 
black  Ui  wliite  j  tliey  are  dressed  when  at  work  from  head  to 
foot  in  undyed  red  brown  leather ;  they  wear  leather  breechas, 
high  leather  boots  with  huge  spurs,  a  leather  coat  like  a  longiah 
jacket,  and  a  leather  hat  with  rounded  close-fitting  crown  and 
broad  brim :  they  ride  small  rough  hoi'ses,  which  are  worth 
at  Feira  St.  Anna  fi-om  £4  to  £o.  They  ride  in  saddles  of  the 
form  commonly  called  Mexican  or  Spanish. 

The  vaqueiros  receive  as  payment  from  Uie  owners  every 
tenth  head  of  cattle  l>rought  to  market.  They  are.  of  course, 
extremely  expert  ridera,  and  it  is  marvellous  what  work  thej  get 
out  of  their  small  horses. 

The  breedej-s  rarely  brhig  the  cattle  to  market  ou  their  own 
account,  but  sell  them  to  dealers,  who  t4ike  them  to  Feira 
St.  Anna,  and  hand  them  over  to  other  dealers  again^  who  sell 
tlieiri  in  Bahia  or  Caxoeira. 

The  cattle  are  driven  by  the  vaqueiros,  who  use  a  short 
leather  thono  to  strike  them  with.     Bands  of  from  20  to  50  head 
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CAttle  were  being  driven  into  the  market  a3  we  npproaclied. 

vaqueiro  ridea  in  fi-out  of  each  herd^oiio  ou  eacii  aide,  and  one 
or  more  behind.  They  keep  up  a  constant  shouting,  and  bring 
the  auimalB  along  at  a  fair  pace. 

Every  now  and  then,  a  beiiat  wilder  Lhau  tlie  rest,  or  leaa 
exliaiisted  by  the  long  journey  from,  the  interior,  breaks  away, 
and  goes  off  at  fidl  gallop  over  the  open  market-place  or  up  the 
atzieet.     Ofl'  gallop  two  or  three  vatjuieros,  in  full  cliase,  with 

^oatetretched  aims,  spurring  their  horses  to  the  utmost.    They 
try  to  drive  the  beast  back  into  the  herd,  and  often  succeed 
fortJiwith  ;  but  often  it  gote  in  amongst  another  herd,  and  then 
it  is  wonderful  to  see  how  rapidly  they  manage  to  single  it  out, 
Jbt  it  ou  the  outeide  of  the  herd,  and  start  it  afresh. 
Sometimes  tJie  aniuiola  are  very  fresh  and  wild,  and  make  off 
at  full  pace,  and  cannot  be  headed.     Tlie  vaqueiros  then  sitrain 
every  effon  to  come  up  behind  them,  catch  hold  of  theii*  tails, 
^B    and  spurring  their  horses  forward  so  as  to  get  up  alongside  the 
^"     beasts,  give  a  sudden  %'iolent  pull,  wliich  twists  the  animals  round, 
and  tlirows  them  sprawling  on  their  sides. 

The  cattle,  though  they  fall  so  heavily  that  tliis  expedient  is 

as  little  OS  possible  at  the  fair,  because  it  bruises  the 

up  after  a  fall  and  off  again  in  on  instant ;  but 

or  three  falLs  knock  the  breath  out  of  them,  and  they  are 

then  driven  back  to  the  herd  quietly.     Sometimes,  even  this 

treatment  does  not  subdue  them,  and  then  tliey  are  lassoed 

roand  the  horns  and  dragged  back. 

The  various  lierds  were  di'iveu  in  compact  bodies  against  the 
bounding  the  market,  and  some  of  the  va^jueiros  dis- 
mounted, and  kept  the  cattle  together  by  the  use  of  their  thongs 
shouting,  but  one  at  least  at  every  herd  remained  mounted 
[y  to  chase  any  animal  which  might  break  away.     The  scene 
most  exciting.     Often  three  or  four  cattle  were  loose  at  once 
and  careering  madly  in  all  directions,  jumping  over  obstacles 
like  Aeer,  and  with  two  or  three  vaqueiros  after  each,  at  full 
gaUop,  spurring  their  little  horses  to  the  utmost,  twisting  and 
turning  with  wonderful  dexterity. 

^   One  wild  cow  went  right  up  the  main  street.     She  was  very 
Bt>  and  five  vaqueiros  had  a  sort  of  race  after  her  ;  uovf  qw% 
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gained  a  little,  now  another,  anil  it  apjieared  as  if  the  beast  were 
going  to  make  off  altogether;  but  at  last  a  big  black  vac^ueiro 
shot  ahead,  and  threw  her  sprawling  in  the  road.  I  kept  close 
to  a  sheltering  corner,  ready  to  retreat  round  it  when  a  beast 
came  in  my  direction. 

The  cattle  dealers  ]x>de  round  from  herd  to  herd,  on  their 
mules  and  horses,  and  most  of  the  dealing  was  done  on  horaeback. 

soon  as  a  herd  was  sold,  it  was  driven  off.  one  or  more 
^Araqueiros  accompanying  the  drovers,  according  to  the  wildm 
of  the  cattle. 

In  the  middle  of  the  open  space,  horses  and  mules  were 
being  sold.  The  sellers  of  the  horses  were  mounted  on  them, 
and  were  showing  off  their  paces  in  an  open  lane  formed 
amongst  a  crowd  of  buyers  and  lookers-on.  The  sellers  made 
their  horses  ambk  full  pace  up  the  lane,  turn  sharp  round,  and 
return :  and  on  reaching  the  starting-point,  atop  suddenly, 
without  slacking  pace  in  the  least  beforehand,  in  doing  which 
the  animals  were  thrown  almost  hack  upon  their  haunches.  The 
>eing  able  to  stop  thus  suddenly  when  in  full  pace  is  one 
of  the  points  most  admired  in  horses  by  Brazilians. 

The  horses  al-e  small,  but  well  made.  Good  well-trained 
horses  cost  about  £40.  Gooil  riding  mules  ai^  worth  as  much  or 
even  more.  The  Brazilians  of  the  better  class  ride  their  ambling 
horses,  with  their  legs  straight  and  stiff  and  carried  right  forward, 
with  the  toes  tunied  up  and  the  tips  of  the  toes  only  resting  on 
the  stirrup  irons.  The  vaqueiros,  however,  ride  much  in  the 
usual  Englisli  fashion. 

Sheep  are  used  as  beasts  of  burden  in  a  small  way  in  Feira 
St.  Anna,  I  saw  three  or  four  laden  with  small  barrels  of  water 
slung  across  tlieir  backs.  They  were  driven  by  children,  who 
were  thus  taking  water  from  the  well  outside  the  town  round  to 
the  various  houses.  The  sheep  seemed  perfectly  trained,  and 
went  along  at  a  smart  pace.  Sheep  are  used  as  beasts  of  burden 
in  Ladak  to  transport  goods  over  the  mountains  of  Little  Thibet, 
and  carry  from  20  to  30  Iba. ;  *  but  their  use  for  such  purpose  is 
very  uncommon. 

In  the  crowd  we  met  with  a  German  farmer,  who  was  a 
*  "The  Middle  Kingdom,"  WiUiJuna,  Vol.  I,  p.  204. 
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friend  of  my  companion,  and  he  invited  us  to  pass  the  night  at 
his  house,  Jiis  farm  h'ing  on  the  road  to  St.  Amaro,  by  which 
we  were  to  travel.  We  liad  our  mules  brought  up  to  the  inn 
door,  and  there  gave  them  a  feed  of  maize  to  make  sure  that  they 
got  it.  We  saddled  them  ourselves  in  front  of  the  inn,  and 
after  much  ceremonious  shaking  of  hands  vrith  the  host,  and 
polite  speeches,  rode  off. 

On  the  road  we  passed  several  herds  of  cattle,  which  were 
l>eing  driven  Ujwanls  Haliia.  In  one  of  these  some  of  the  cattle 
were  very  wild.  There  were  three  vaqueiros  in  charge  of  it,  a  man, 
and  two  lads  of  from  16  to  18  yeai's  of  aga  There  was  thick 
bush  on  either  side  of  the  road,  and  every  now  and  then  the  cattle 
broke  away  into  tlus.  Tlie  use  of  the  rough  lurcher-like  dogs 
which  follow  the  vaqueiros  now  appeared.  In  the  thick  scrub 
the  vaqueiro  could  do  nothing  without  his  dog.  The  cattle  are 
out  of  sight  in  an  instant,  and  go  off  dasliing  fidl  pace  through 
tlic  bnslies.  The  dogs  are  after  tliem  at  their  heels  at  once,  and 
drive  them  to  the  va<iueiro8.  who  dash  off  into  the  tliick  of 
the  Imshes  in  pursuit,  landing  right  forwanl  in  the  satldle,  and 
stooping  till  their  heads  are  beside  their  horses'  necks,  to  avoid 
the  branches. 

One  cow  came  full  charge  down  the  roatl  behind  me,  and  I 
had  only  jnst  time  to  back  ray  mule  into  the  busli  out  of  the 
way.  Oue  of  the  lads  was  after  her.  He  seized  her  tail  just  aa 
he  was  opposite  to  me,  held  on  for  about  twenty  yards,  and  then 
ig  in  his  spurs  and  shooting  forwards,  turned  her  over  with 
thud.  She  was  up,  however,  again,  and  off  into  the  bush  in  an 
instant^  and  he  after  her  with  the  dog  in  full  pursuit,  and  I  saw 
him  disappear  under  the  branch  of  a  tree  with  his  body  laid 
right  hack  on  his  horse's  rump  to  avoid  it. 

We  passed  about  sunset  through  a  village,  where  there  is  a 
hospital,  a  very  sulistantial  buikling,  erected  by  the  vicar,  who 
diligently  collected  subscriptions  for  that  purpose  for  many 
years.  The  church  was  lighted  up  and  the  people  were  going  to 
vespers.  One  of  the  villagers  was  pointed  out  to  me  by  the 
German  farmer  as  being  the  hereditary'  owner  of  a  large  estate 
worth  several  thousand  pounds,  and  a  number  of  slaves.  He  was 
quite  black  and  dressed  in  tatters,  and  looked  like  a  slave  him- 
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self,  and  waa  driving  cows  along  the  road.  He  could  neither 
read  nor  write. 

Our  host  was  an  emigrant  from  the  Hartz  District.  He  had 
l»een  out  in  Brazil  about  14  years,  and  had  a  farm  of  several 
hundred  acres,  most  of  which  was  grass  land  ;  the  graas  growing 
where  sugar  had  once  been  planted.  He  bought  cattle  and  sheep  at 
FeiraSt.  Anna,  kept  tlieni  some  time  on  his  farm,  and  then  killed 
them  and  sold  the  meat  in  St.  Amaro  and  the  district.  He  also 
grew  a  large  patch  of  sugar-cane,  which  was  ground  at  a  large 
mill  close  by,  he  receiving  half  the  sugar  produced  as  his  share. 
He  liad  bought  one  slave :  all  foreigners,  except  English,  being 
allowed  to  possess  slaves  in  Brazil  The  slave  was  married  to  a 
girl,  who  was  principal  servant  in  the  house.  The  farmer  had 
assisted  the  girl  to  buy  her  freedom. 

Frau  Wilkens,  his  wife,  who  had  no  children,  described  the 
girl  as  most  trustworthy,  honest,  and  deeply  attached-  Her 
small  childj  a  chubby  little  negro,  was  a  gre^t  pet  in  the  house. 
The  greater  part  of  the  work  on  the  farm  was  done  by  slaves 
hired  £rom  the  ouiiers  of  ueiglilxniring  plantations.  There  was  a 
row  of  about  thirty  very  small  wooden  houses  or  huts  on  a 
neighbouring  hill,  where  the  slaves  belonging  to  the  owner  of  the 
sugar  mill  lived 

Cassava  or  Mandiocea,  which  is  a  Euphorbiaceous  plant, 
allied  to  our  common  spurge,  was  also  grown  on  the  estate, 
and  there  was  a  small  manufactory  of  farinha.  The  Cassava 
{Jatropha  manihH)  is  an  indigenous  South  American  plant, 
though  now  widely  spread  in  the  tropics,  and  was  cultivated  in 
Brazil  by  the  original  inhabitants,  before  they  were  molested 
by  Europeans.  The  plant  is  not  unlike  the  castor-oil  plant 
in  appearance,  and  is  planted  in  rows  slightly  banked  up. 

The  tubere  are  long  and  spindle  shaped.  The  preparation  of 
them  was  conducted  in  a  small  hut.  A  large  fly-wheel  was 
turned  by  a  negro,  and  drove,  by  meims  (»f  a  band,  at  a  rapid 
rate,  a  small  grinding  wheel  provided  with  iron  cutting  teeth. 
The  cassava  root,  which  had  been  peeled  and  washed  by  a 
negrees,  was  reduced  to  a  c<mrsc  meal  by  means  of  the  grinding 
wheel.  The  meal  was  then  put  into  u  wooden  trough,  and  a 
board  was  tightly  pressed  upon  it  by  means  of  a  lever,  heavily 
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stones.  Tlie  cassava  was  thus  left  in  the  press 
for  twelve  hours,  in  order  that  the  poisonous  juice  which  it 
contains  should  be  expresseti.  Tlie  meal  was  then  taken  out  and 
dried  on  a  smrnjih  stone  surface,  beneath  which  a  Motxi  fire  was 
burning. 

The  rt-sulting  chalky-white  meal,  when  sifted,  yields  samples 
throe  degrees  of  fineness.  The  finest,  a  white  Hour-like 
Iiowdar»  is  tapioca,  t.t,  tnie,  original  tapioca,  an  imitation  of 
which,  made  from  potato  starch,  is  commonly  sold  in  England. 
The  intermediate  sample  is  used  in  starching  clothes  and  in 
cooking;  and  the  coarsest  substancCt  which  is  coarser  than 
oatmeal,  and  consists  of  irregularly-^hapcd  dried  chips  of  the 
roots,  is  calleil  farinha,  and  is,  aa  before  described,  commonly 
eaten  with  g^a^'y  at  dinner,  taking  the  place  of  bread,  and 
forming  a  sta]>le  article  of  food. 

Our   host  was  well  to  do,  havinj;  thrived  best  of  all  the 

t emigrants  who  aime  out  with  him,  and,  haviu^^  uo  funiily  to  pro- 
vide for,  talked  of  going  home  soon.  An  old  German  was 
||ftying  in  the  house,  an  idler,  whose  real  occupation  was 
Pkdeuing,  his  father  having  been  Imperial  gardener,  aa  he 
informed  us  with  great  pride.  He  bad  landed,  more  than  twenty 
years  before,  at  Ivio,  and  ha<i  reached  liahia  on  foot.  He  was 
now  travellijig  from  estate  to  estate,  and  staying  at  each  as  long 
as  he  could,  under  pretence  of  doing  up  the  garden,  but  although 
he  had  been  two  montlis  at  the  farm,  the  few  square  yards  of 
^^   garden  were  as  yet  untouched. 

^^         He  had  been  too  la^y  to  learn  Portuguese,  and  understood 

^HMy  little.     He  did  a  little  triide  in  the  way  of  ]^eddling  books. 

^^S»  aeemed,  however,  a  favouiite  at  tlie  farm,  and  was  well  taken 

care  of,  tea  being  made  as  a  special  luxury  ft^r  him,  and  he  had 

toiiny   stones  to   tell,  and  ijuaint  sayings,  and  had  amusingly 

stnnig  Prussian  sympathies. 

The  fanner  guided  us  to  a  large  tmct  of  primitive  forest  close 
which  was  extremely  dilficult  to  penetrate.  Here  I  caught  a 
jou»  bat  (Snccopttn/x  canina).  This  !)at  has  remarkable 
tdular  j>ouches  on  tlie  under  sides  of  the  wings,  at  tlie  elbow- 
these  pouches  are  well  developed  only  in  the  males, 
rudimentary  in  the  females,  and  secrete  a  red-coloured  strongly- 
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smelling  substance,  siippased  to  act  as  a  soxual  attraction.  The 
bat  was  resting  on  a  bare  tree-trunk,  asleep^  the  dense  forest 
growth  overhead  making  this  exposed  situation  quite  dark 
enough  for  it.     I  cauglit  it  with  a  butterfly  net. 

On  our  way  back  to  the  farm,  we  watched  some  anta 
carrying  off  bits  of  cassava  leaves  to  their  holes.  One  cannot 
walk  anywhere  in  the  neighbourhood  of  Bahia  without  seeing 
these  Leaf-cutting  Ants  {(Ecodom/i)  at  work.  Their  habits  have 
been  described  by  many  olwervers,  and  recently  by  Mr.  Belt*  at 
great  length. 

One  solflier-ant  was  carrying  a  piece  of  young  cassava  root,  two 
inche^s  in  length.  It  held  the  stick  by  one  end  thrown  over  its 
back,  but  not  touching  it,  the  other  end  projecting  far  behind  the 
insect.  There  was  just  a  balance.  The  slightest  extra  weight  on 
the  hinder  tip  of  the  stick  would  have  upset  the  bearer  back- 
wards. The  ant  staggered  from  side  to  side  under  ite  burden, 
like  a  heavily-ladon  porter,  and  got  along  very  slowly. 

I  pulled  tlie  bunlen  away  and  then  put  it  back  again.  The 
ant  struggled  a  long  while  to  get  it  Imck  into  its  old  position, 
but  coidd  not.  Then  it  tried  to  balance  it  crossways  by  the 
middle,  but  one  end  always  tilted  up,  and  the  other  stuck  against 
the  ground.  So  at  last  the  ant  cut  the  stick  in  two,  and  carried 
off  one  half,  a  worker  hoisting  the  other.  Hie  furtlier  road  to 
St.  Amaro  lay  through  sugar  estates  all  the  way.  I  left 
St.  Amaro  early  ne.xt  morning  by  steamer,  and  readied  Bahia  at 
10  A.M. 

Babiii. — On  the  quay  I  bought  a  lixang  full-grown  Three- 
toed  Sloth  {Bra4t/pu$  fridactylm)  from  a  coimtryrnan  for  two 
shillings.  We  kept  tlie  aniinrd  alive  in  our  work-room  for  some 
days,  where  it  hung  on  to  the  l>ook  shelves  and  bottle  racks, 
and  crawled  about.  As  I  could  not  get  it  to  fee<l,  I  bad  to 
kill  it. 

The  beast  was  the  most  inane-looking  animal  I  ever  saw,  and 
never  attempted  to  bite  or  scratch ;  none  of  us  could  look  at  its 
face  without  laughing.  It  merely  hung  tight  on  to  anvthing 
within  reach.      It  showe<l,  however,  one  sign  of  intelligence. 
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bung  it  on  a  Iniuis  itxl  used  for  suspending  a  lamp  beneath  one 
[of  the  skylighte  in  our  room.  It  remained  there  half  a  day, 
hanging  head  downward,  end  constantly  endeavouring  to  reach 
I  the  book  shelves  near  by,  but  without  success.  At  last  it  found 
I  put  on  arranjijement  of  its  limbs  by  which  this  was  possible,  and 
[got  away  from  the  lamp  rod,  and  in  future  whenever  I  bung  it 
up  on  the  rod  it  climbed  to  the  book  shelves  within  five  minutes 
or  so. 

When  I  reached  the  sliip  I  found  that  a  case  of  yellow  fever 
occum*d  on  Umrd.  Tbia  dHterniined  our  immtnliato  de- 
ire,  and  we  sailed  for  Tristan  da  Cunha  direct,  being 
tij  hasten  to  cold  weather,  for  fear  of  other  cases  breaking 
out.  We  thus  missed  our  intended  visit  to  the  islands  of 
Trinidad  and  Martin  Vas,  to  which  I  had  looked  forward  witli 
th«  greatest  interest,  since  they  are  the  only  islands  in  the 
Atliuitic,  the  flora  and  fauna  of  whidi  are  absolutely  unknown. 

A  word  or  two  about  slaver}'  in  Brazil.  A  law  is  now  in 
forcft  by  which  every  child  bom  in  the  country  is  free,  and 
further,  a  master  is  obligwi  to  free  a  .slave  if  the  slave  can  raise 
a  sufficient  sum  to  buy  himself  off.  The  value  to  be  paid  is 
Hxed  by  a  Government  valuer,  and  the  sum  is  always  fixed  as 
low  OS  possible  by  him.  Slaves  commonly  buy  themselves  off, 
and  n  S<»ciety  exists  which  assists  them  to  do  so,  advancing  the 
money  on  loan,  and  receiving  it  back  by  instalments.  Slaves 
[abo  go  round  and  collect  money  from  charitable  people  to  assist 
them  in  the  matter.  The  fact  that  the  children  become  free,  and 
that  the  slaves  e^n  buy  themselves  off  8*1  cheaply,  has  niatle  them 
[fall  very  much  in  value.  A  female  slave's  time  is  mucli  taken  up 
with  her  children,  which  a  master  has  to  feed,  although  after  all 
they  do  not  belong  to  him.  Hence  a  .strong  young  man  was 
-worth,  at  the  time  of  our  visit,  only  alxiut  £120,  and  a  young 
'urotuan  altout  £70  to  £80. 

Tlie  slaves,  however,  do  not  often  change  liands.  Old 
families  pride  themselves  on  the  numbers  of  their  hereditary 
[slaves,  and  often  having  fallen  in  the  world  and  being  poorly  off, 
■have  nevenbeless  a  dozen  slaves.  f»tr  whom  they  find  hartlly  any 

:,  and  whom  they  cnn  sc^u'cely  afford  Ui  keep.     These  slaves 

much  attached  to  their  masters,  and  oflen  their  masters  in 
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tlieiii.  A  metul)er  of  the  House  of  Assembly  has  been  known  to 
refuse  to  speak  on  an  occasion  of  importance,  because  ]m  foster 
brother,  a  slave,  had  just  die<i. 

The  slaves  ai*e  hii-ed  out  as  servants:  and  foreign  residents, 
especially  English,  who  cannot  hold  slaves,  hire  them  as  domestic 
servants.  They  make  the  engagements  with  the  slaves  them- 
selves, and  pay  them  the  wa^es,  and  tlie  slaves  carry  these  wa^^ 
to  their  owners,  who,  if  kind  onec»,  give  them  a  fourth  part  or  so 
as  a  present.  Other  slaves  are  hired  from  tlie  owners,  but  not 
the  best  ones.  At  the  best  hotel  in  Bahia,  kept  by  a  German. 
most  of  the  servants  were  thus  hired  slaves.  The  proprietor 
said  that  was  much  better  than  1)uying  slaves,  since  when  they 
were  ill  you  sent  them  back  to  their  owners  and  got  fresh  ones. 

Owners  also  employ  their  slaves  as  sellers  of  various  goods 
in  the  streets.  The  slaves  are  usually  well  treated,  but  in  some 
rare  cases  oMTiera  are  cniel  and  l>eat  them.  At  Caxoeira,  a 
pretty  girl  was  collecting  money  tt)  buy  herself  oflF  because, 
according  to  her  story,  her  master  lieat  her  constantly.  There  is 
no  slave  market  in  Bahia.  The  slaves  that  Imve  not  been  bom 
in  the  countrj',  but  were  brought  from  the  coast,  have  marks 
cut  on  their  cheeks,  the  marks  of  the  trilws  to  which  they 
belong,  and  of  which  they  are  proud  There  are  many  of  these 
to  be  seen  in  the  streets  ;  but  there  is  no  means  of  distinguisliing 
a  slave  from  a  freeil  man.  The  following  slave  statistics  aiB 
taken  from  the  Aiuflo-Brazilian  Times : — 

Brmzii  niATc  sta(i(icir«. — "  In  the  province  of  Goyaz  the  8,9i 
slaves*  registtfrtnl  in  1872,  had  on  the  Slst  of  December,  187.^, 
become  reduced  to  7,888  by  357  deaths.  222  lil>erations.  and  436 
removals.  At  the  same  date  thei-e  existed  921  freebf»rn  children 
of  slaves.  In  tlie  pro\'iuce  of  Pemamlmco,  during  the  same 
four  years,  the  106,201  slaves  diminished  3,386  by  death,  and 
1.049  by  emancipations.  From  September  28th,  1871,  to  the 
end  of  DecemVter  last,  the  number  of  children  of  slaves  bom  free 
under  the  law  of  1871  was  12.312,  of  whom  2,802  died,  leaving 
9,510.  In  the  province  of  San  I'aido  there  died,  from  April, 
1872,  to  the  end  of  1875,  of  the  147,746  slaves  registered,  8,561 
and  3,410  were  emiuicipatcd.  In  111  of  the  151  parishes  the 
treebom  births  wore  18,176,  of  whom  5,861  had  tlied. 
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We  left  Bahia  on  September  25tli.  The  voyage  to  Tristan 
da  Cunha  was  not  very  eventful  A  suspicious  case  of  fever 
appeared  on  board,  and  we  were  for  some  time  in  anxious 
aoapense  as  to  whether  we  were  not  going  to  suffer  from  an 
epidemic  of  yellow  fever,  but  all  turned  out  well  We  crossed 
the  track  of  sailing  vessels  bound  round  the  Cape,  and  sighted 
two  English  vessels  bound  for  Chittagong  and  Point  de  Galle. 
There  is  some  doubt  as  to  when  the  first  Albatross  was  met  with ; 
bat  a  bird,  either  an  Albatross  or  the  Giant  Petrel  {Ossi/raga)  was 
seen  on  October  4th,  in  lat  27°  43'.  We  arrived  at  Tristan  da 
Cunha  on  October  15th. 
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TRISTAN  DA  L'UNHA.  INACCESSIBLE  ISLAND, 
NIGHTINGALE  ISLAND. 

Settlement  of  the  Isiond.  Geologiaii  Stnictnre.  VcgetAtion.  Temp 
niture  of  Fresh  Water.  Pht/lit^a  arborea,  Kigorous  Climate, 
tlitiou  of  tho  .Sotllcrs.  Iiiiicceseibtc  laland.  Kock  hopper  Peuguinal 
Tttwook  GraBM.  Pengiiiu  Rookeriea.  Peculiar  Land  Birds.  Noddies 
imd  other  Sea  Blrda.  Southern  Skuiu.  Wild  Swine.  Change  of 
Habits  of  I'euguiuB.  Nightingale  IhIuiU.  Vant  Penguin  Roukerj. 
Seal  Caves.  RockR  Worn  by  the  F«et  of  the  Penguins.  MoUymauki 
and  their  Nesta.  Denvatiou  of  Seamen's  Niuueu  for  Southern 
Animals.  Doga  nm  Wild  in  a  Penguin  Rookery.  Migrationa  of 
Peaguinfl  and  Seals.  Insects,  &c.,  of  the  Group.  Flowering  Seasons. 
Sea  Beans.     Relations  of  the  Flora. 


Tristan  «m  cnnka^  occ  iftth,  iHTS- — The  ship  arrived  atj 
Tristan  da  Cunha  on  October  15Ui.  The  island  of  Tristan  di 
Cuuha  is  one  of  a  group  composed  of  three,  the  other  two 
being  called  NightingiUc  and  Inaccessible  Islands.  Besides  these, 
onotlier  small  island,  Gough  Island,  lies  about  200  miles  to  the 
south  and  somewhat  to  the  east  of  Tristan  da  Cunha,  and  from 
its  vegetation  would  seem  to  be  naturally  included  in  the  group, 

Tristan  da  Cunha  itaelf  lies  in  Lat.  37°  2'  48"  S.,  Long.  12** 
18'  20''  W.,  distant  westward  frotu  the  Cape  of  Good  Hope, 
1,550  miles,  and  about  one-third  farther  from  Cape  Horn,  lying 
nearly  on  a  line  dmwn  between  the  two  Capes;  it  lies  1,320 
miles  south  of  St.  Helena.  The  island  is  about  16  square  niiloa  in 
area,*  it  is  nearly  circular  in  form,  its  highest  point  is  8,326  feetj 
alK)ve  sea  level. 

The  latest  information  oonceming  the   inhabitants  of  the 
island,  extant  at  the  time  of  our  \'i8it,  is  to  be  found  in  the 

*  I  regret  exceedingly,  that  owing  to  ignorance  of  the  nature  of  a 
Genuan  gtKtgraphi&d  fx^uare  milt*,  T  oonclud«*d  that  GriseW-h  IkuJ,  in  his 
*'  Veg.  der  Erde,"  luadt*  an  error  iu  desoribiug  the  area  of  TriMtiui  hh  two 
geographical  fM|uare  miles,  and  that  1  stated  Uiis  iu  "  Journ.  Liun.  Soc.' 
BoL,  Vol.  XIV,  p.  328. 


I 


THISTAN   DA    CUNIIA. 


100 


iJze  of  H.M.S.  'Galatea/  "  p.  28  (London,  Allen  and  Co.,  18G9). 
account  i^eference  is  niatle  to  the  various  mentions  of  the 
I  books  of  travel.  The  visit  of  the  Dutch  brig  "  Doiirga  "  in 
abcmt  1827  is  omitted.*  Before  the  time  of  the  second  exile 
of  Napoleon,  tlie  island  had.  been  settled  by  some  American 
agnculturists ;  but  their  adventui-c  failed,  and  the  place  was  but 
ntily  inhabited  until  the  date  at  which  Napoleon  was  sent 
tu  St.  HeleuBL 

A  corps  of  Artiller)-  was  then  sent  to  Tristan,  and  batteries 
iret©  begtni  to  be  constnicted.    A  corporal  named  Glass  received 
ion  to  stay  on  the  island  when  tJie  men  were  withdrawn, 
a  small  colony  spnm^  up  which  has  busted  till  the  present 
,  Glass  having  been  for  many  years  regarded  as  a  sort  of 
ivcnior.    The  nural>er3  were  at  one  time  over  *200,  but  were  at 
time  of  our  visit  about  90 ;   the  ytmugcr  members  of  the 
ttlament  constantly  migrate  to  the  Cape. 

e  anchored  at  early  morning  on  the  north-west  side  of  the 
of  Tristan  da  Cunha,  nearly  opposite  to  the  settlement. 
The  ialand  here  rises  in  a  long  black  cliff  range  j  above  this 
stmtchea  a  plateau  about  2.000  feet  above  sea  level,  on  wliich 
cmn  lie  discerned  from  l»elow  two  or  three  Biaall  secondary 
oMen;  above  the  plateau  rises  the  Peak,  a  conical  mountain  with 
rounded  summit,  which  at  the  time  of  our  visit  and  throughout 
the  year,  excepting  in  tlie  middle  of  summer,  is  covered  over  with 
a  HDOoth  shining  cap  of  snow,  its  lower  slopes  being  dotted  over 
irregular  patclies  of  snow,  between  which  the  dark  rticks 
ed  out  in  relief.  Tlie  whole  island  has  a  peculiar  cold 
uninliabitable  appearance,  which  seems  to  be  character- 
of  tlie  islands  of  the  Southern  Ocean. 
JThe  cliffs  show  a  very  regular  stratification,  and  are  com- 
thnjughout  of  a  series  of  beds  l>Tng  nearly  horiztmtally,  but 
ping  slightly  towards  the  shores,  at  least  they  appear  to  do 
t  and  west  of  the  anchorage.  The  beds,  wliich  are  con- 
usly  marke<l,  are  alternately  of  hard  basalt  and  looser 
riaceous  lava,  with  twcasional  l>eds  of  a  red  tuff.  The  whole 
ia  traversed  by  ntuuerous  dykes,  mostly  vertical  and 

•  VoyH|»e  of  the  Duu^li  Brig  of  War, '  Dourga,' "  p.  2.     Trans,  by  W. 
JEgUii  Londuu,  Jului  Mjuidvu  uud  Co.,  ItyO. 
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usually  narrow,  and  is  not  unlike  that  exposed  in  the  Grand  C 
at  Maileira  in  iippearauce. 

Streams,  or  rather  caacades,  which  come  dasliing  down  to  the 
sea  during  the  constant  beav-y  riiiiis,  have  eaten  their  way  into 
the  cliffs,  and  their  beds  form  conspicuoua  features  in  the  view  aa 
narrow  ^llies,  descending  the  rocks  in  a  series  of  irregular  steps. 
At  the  foot  of  the  cliffs,  immediately  opposite  the  anchorage,  are 
di^bris  slopes  and  irre«^bir  rocky  and  muidy  ground,  forming  a 
narrow  strip  of  low  shore  land. 

The  settlement  lies  on  a  broader  and  more  even  stretch  of 
low  land  whicli  extends  westwards.  In  the  marj^in  of  thia 
lower  tract  a  small  low  secondary  cliff  has  been  formed  by  th©; 
waves.  Steep  d^ris  slopes  lead  from  the  cliffs  above  to  the 
settlement  tract,  and  the  cliffs  are  here  and  there  bniken  inta 
ledges  and  deep  gidlies,  by  which  ascent  to  the  summit  is  easy. 

At  the  landing-place  the  l>each  is  formed  of  black  volcanic 
sand,  but  elsewhei'e  in  the  ueigldMjurhood,  of  coarse  basaltic 
boulders.  At  the  summit  of  the  Peak,  as  the  inhabitants  told 
us,  is  a  crater  basin  with  a  lake  at  the  l)ottom  of  it.  From  their 
description  given,  it  appeals  that  there  is  something  like  the 
Canadas  of  the  Peak  of  Teneriffe,  around  the  terminal  crater. 

Tlie  cliffs  have  a  scanty  covering  of  green,  derived  mainly 
from  grasses,  setlges,  mosses,  and  ferns,  with  darker  patches  o 
the  peculiar  trees  of  the  island  {Pkylica  arborea),  and  the  crowl>eny 
(Bmpelrum  nvjrnm  vtrr.  rtthnim).  These  dark  patches  become 
mure  and  more  marked  towards  the  sunmiit.  Conspicuous 
patches  of  bright  green  are  fonned  under  the  cliffs  at  the  foot  of 
tiie  watercourses  by  a  dock  {Iiitvu.r).  Further  dotted  about 
amongst  the  other  herbage  are  rounded  tut^  of  pale  blueish- 
green,  consisting  of  the  tall  reed-like  gnws  {S^yariiiia  aruU' 
dinacen),  which  is  peculiar  to  the  Tristan  da  Cunha  group  and 
Amsterdam  Island. 

On  nearer  inspection  the  damp  foot  of  the  cliff  is  found  to 
be  covered  with  mosses  and  Uvcrworts,  wliich  latter  form,  in 
favourable  situationsj  continuous  green  sheets  covering  the  earth 
beneath  the  grass.  ^ 

Two  ferns,  an  Aspleniura  {A,  dbtxLsatuvi,  Forst)^  ^cowing  in  ^ 
the  clefts  of  the  rocks  just  as  does  our  home  A.  marinvm,  auil 
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aJpiaa  are  must  abundant  under  the  clifi's.  Tlie  Lomaria 
here  situate  on  stony  slupes,  and  comparatively  starved, 
were  all  provided  with  fertile  fnmds,  whilst  when  growing  in 
rich  vegetable  mould,  they  wei'e  commonly  without  fructification. 
The  commonest  tiowering  plants  under  the  cliffs  are  Apium 
,  wild  celery,  almost  the  same  as  the  common  garden 
undaut  here,  iu  TieiTO  del  Fuego,  and  in  the  Falkland 
thecrowberry:  the  common  sow-tliiatle,  a  cosmopolitan 
and  a  plant  with  strongly  scented  leaves  {Chcnopodium 
tomrrUagnm),  wliich  is  used  as  tea  by  the  islanders,  u  decoction 
of  the  leaves  l>eing  tlrunk  with  milk  and  sugar.  The  islanders 
cull  it  "  tea." 

Creeping  amongst  tlie  damp  moss,  is  a  small  narrow-leaved 
plant  with  small  bnglit  red  l>errie9  {Ncrtr.ra  dcpremi). 

The  stniaius  which  run  down  the  clifl's,  and  wliich  vary  from 
▼iolent  dashing  cascades  in  I'ain  time,  to  narrow  rills  fed  only 
by  the  melting  of  tlie  snow  above  in  dry  weather,  were  small  at 
the  time  of  our  visit ;  theii*  water  soaks  into  tlie  bmiks  of  sand 
at  the  foot  of  the  cliil's  and  on  the  shoit^s,  and  is  mostly  lost, 
but  in  some  places  reappears  in  the  shape  of  shallow  freshwater 
}>uuds  close  to  the  sea  beach. 

The  water  of  the  streams  had  a  temperature  of  50°  F.,  whilst 
the  j>ouds  were  wanner,  54°  F.     The  temperature  of  the  lower 
.ons  of  the  island  is  no  doubt  constantly  reduced  by  the 
nt  of  the  cold  wat<;r  from  the  snow  far  above  ;  in  the  gully 
above  the  settlement,  shrubs  of  Fkylica  arborfa  commence  at 
about  400  feet  elevatiou. 

The  trees  have  in  this  locality  all  been  cut  down  for  fire- 
,  but  there  is  still  plenty  of  wood  on  the  island :  Phylica 
t*t  is  the  only  tree  occurring  in  the  islands ;  it  is  a  3{>ecies 
found  only  in  the  Tristan  da  Cunha  group,  in  Oough  Island,  and 
in  the  far-off  island  of  Amstenliun,  H,llOO  miles  distant.  Other 
genus  occur  at  the  Cape  of  Goofl  Hope,  but  they 
shrubby.  It  belongs  to  the  natural  order  of  the 
Bucktlioms  {Eftamna-cefn), 

The  foliage  of  the  tree  is  of  a  dark  glossy  green,  witlj  the 
nnder  sides  of  the  nan-ow,  uliuost  nee^ile-Iikc  leaves,  white  and 
downy.      Hence  the  tree,  which  in  habit  is  very  like  a  yew, 
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presents  as  a  whole  a  mixture  of  glaucous  grey,  and  dark  olive- 
green  shades;   it  bears  berriea  of  about  the  size  of  aweet-j 
which  are  eaten  by  the  finch  which  lives  in  the  islands. 

The  constant  heavy  gales  do  not  permit  tlie  tree  to  grow^ 
erect ;  tlie  trunk  La  usually  procumlxint  at  its  origin  for  several 
feet,  and  then  rises  again  often  at  a  right-angle.  It  is  always  more 
or  less  twisted  or  gnarled.  In  sheltered  places,  as  under  the  clififa 
on  the  north-oaat  of  Inaccessible  Island,  the  tree  is  as  high  as  25 
feet,  but  it  is  not  nearly  so  high  on  the  summit  of  the  island,  though 
the  trunks  are  said  there  to  reach  a  length  of  30  feet  or  more. 

The  largest  trunk  I  saw  was  about  one  foot  in  diameter,  but 
they  are  said  to  grow  to  eighteen  inches.  The  wood  of  the  treeia 
brittle,  and  when  exposed,  rapidly  decays,  but  is  serviceable  when 
dried  carefully  with  tlie  bark  on.  The  German  settlers  in  Inacces* 
sible  Island,  used  it  even  for  handles  to  their  axes  and  other  tools. 

The  Tristan  da  Cunha  gi-oup  has  a  terrible  climate.  For 
nine  months  in  the  year  there  is  constant  st4jrm  and  rain,  with 
snow.  It  is  only  in  the  three  summer  months  that  the  weather 
is  at  all  fine.  In  October  the  "  had  season "  as  the  islanders 
called  it,  was  just  begiuniiig  to  pass  away,  but  the  weather  was  so 
uncertain  that  the  ship  might  have  had  to  leave  her  anchorage 
at  a  moment's  notice,  and  only  a  steamer  dared  anchor  at  alL 
Heuce  no  one  of  our  party  waa  allowed  to  go  for  more  than  half 
an  hour  out  of  sight  of  the  ship,  nor  for  a  distance  of  more  than 
an  hour's  walk  from  the  settlement. 

I  botauized  under  the  cliflfs  on  the  lowland  in  the  morning, 
and  intended  to  reserve  the  upper  plateau  and  clifl"  ascent  for 
the   afternoon,   but   as    1   was  making   my  way   up  the  steep 
slope  above  the  settlement  in  the  afternoon  at  about  3  or  4 
o'clock,  suddenly  a  dark  squall  came  scudding  over  the  sea.  and 
rapitUy   reacliiug  us,   and  climbing   tlie  liill-side,  chilled  us  to       n 
the  bone.     My  guide,  a  small  boy,  bom  and  bred  in  the  island,  ^M 
crouched  tlown  instantly  under  the  tall  grass  and  fern,  lying  on     '" 
his  side,  drawing  up  liis  legs,  tucking  in  his  head,  and  screwng 
lumself  down  into  the  grass  like  a  hare  into  her  form.    We^| 
followe<l  his  example,  and  found  that  the  perfection  of  the  shelter 
to  be  thus  obtained  from  such  scanty  herbage  waa  astonishing. 
The  squall  being  felt  at  the  anchorage,  up  went  the  recall 
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on  boaid  the  ship,  and  ob  soon  as  the  hail  ceased,  I  had  to 
hurry  down  to  the  shore,  witliout  having  ascended  the  mountain 
aide  for  more  than  500  feet.  I  was  only  able  to  secure  a 
Bpeciiuen  of  tlie  tree  fern  (Lotrwrm  lioi^i/nna),  which  grows  in 
the  islands,  and  is  common  also  in  thtj  Falkland  Islands  and 
f  uegia,  and  at  tlie  Cape  of  Good  Hope. 

The  boy  was  peculiarly  taciturn,  and,  like  all  the  islanders, 
extremely  curt  in  liis  language,  and  very  inde{>fudent.  Like 
most  of  the  others  he  showed  a  strong  Yankee  twang  in  the 
little  I  got  him  to  say,  and  he  seemed  to  have  considerable 
difficulty  in  understanding  what  I  said  to  him  in  ordinary 
English,  and  indeed  often  not  to  be  able  to  understand  at  all. 

Having  heard  timt  there  weitj  penguins  in  the  ialand,  but  at 

e  distance,  and  not  to  be  approached  without  >vading,  I 
bad  offered  a  reward  of  £1  for  a  pair,  with  their  eggs.  I  found 
lUenj  ready  for  me  in  one  of  the  huts,  imd  I  paid  for  them, 
known  what  countless  numbers  1  was  so  soon  to  be 
I  should  not  have  made  such  an  offer,  but  I  have  found 
in  the  long  run,  that  on  a  voyage  like  this,  where  there  is  so 
much  uncertainty,  it  is  always  best  to  take  the  very  first  oppor- 
tunity, and  I  always  landed  on  the  places  we  visited  with  the 
very  first  boat,  even  if  it  were  only  for  an  hour  in  the  evening. 
It  may  come  on  to  blow,  and  another  chance  may  never  occur. 
I  strongly  advise  any  naturalist  similurly  situated  to  do  the  same. 

Tlie  cottages  of  the  Tristan  people  are  built  of  huge  blocks 
of  a  Soft  red  tuff,  fitted  together  without  mortar,  and  are 
thatched  with  tussock  grass.  They  ai*e  all  low  one-storied 
houses,  with  small  enclosures  formed  with  low  stone  walls  about 
them,  in  wliich  a  few  vegetables  are  grown,  and  pigs  and  geese 
roam  about.  The  potato  fields  are  all  walled  for  shelter  from 
tlu?  wind.  A  large  quantity  of  potatoes  are  grown,  and  form  the 
priiMnpal  source  of  food. 

The  islanders  had  about  400  or  600  head  of  cattle  and  about 
M  many  shoep.  They  often  lose  cattle  in  the  very  cold  weather 
from  ex{»osure.  There  is  no  horse  on  the  island.  Formerly 
thtfre  were  numbers  of  wild  rabbits,  but  they  are  now  almost,  if 
nut  quite,  extinct,  as  are  certainly  the  wUd  goats  and  pigs^  which 

Eave  been  entire]  v  killed  oil* 
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The  Sea  Elephants  (Mormu/a  dephaiUina)  have  almost 
entirely  deserted  the  island.  The  last  was  seen  two  years  bo- 
fore  our  Wait  on  the  beach,  just  below  the  settlement  Seals  are 
seldom  seen  on  the  island.  The  isLmders  make  yearly  vifiits  to 
Inacoossible  and  Nightingale  Islands  in  pursuit  of  seals,  bi|l| 
these  are  becoming  scaroer  every  year.  I 

A  mouse  lives  about  the  houses  in  the  settlement,  but  theri 
is  no  rat  on  the  island.  I 

This  I  gathered  from  conversation  with  some  of  the  islandeis 
in  one  of  the  cottages  ;  the  walls  of  which  were  decorated  all 
over  with  pictures  from  illustrated  newspapers.  Several  of  the 
women  were  dai-k,  of  mixed  race,  from  tlie  Cape  of  Good  Hope. 

On  the  way  down  to  the  l;each  I  saw  two  willow  bushes 
growing  in  the  stream  running  down  from  the  settlement.  The 
stream  has  cut  deeply  into  the  alhnial  soil,  and  the  a\t11ows,  here 
entirely  sheltered  from  the  wind,  thrive  well  They  could  only 
grow  in  such  a  place.  | 

We  got  geese,  sheep,  beef,  and  potatoes  fi-om  the   Tristan 
people,  who  knew  well  how  to  charge  the  full  value  for  every 
thing.     They  are  all  shjirp  at  a  bargain,  and  as  on  an  ave 
twelve  ships  visit  them  each  year,  or  one  a  month,  they  num. 
to  live  pretty  comfortably  without  working  very  hard. 

Four  or  Kve  of  them  who  came  ou  boai'd  to  receive  the  mone; 
for  the  pronsions,  stayed  as  long  as  ever  they  could,  till  the  ship 
was  well  under  way,  begging  for  all  sorts  of  tilings,  such  as 
matchr-s  and  copybooks  for  their  children,  and  putting  down  all 
tlie  drink  they  could  get.  They  never  have  any  store  of  strong 
drinks  on  shore,  because  when  any  spirits  are  landed  the  liquor 
is  cleared  out  at  once  in  a  single  bout.  At  last  the  men  went 
over  the  side,  and  we  made  off  for  Inaccessible  Island,  where,  m 
we  heartl  from  the  Tristan  people,  there  were  two  Oermans,  wh< 
might  be  in  distress. 

The  a])pearance  of  Tristan  da  Cunha,  as  seen  in  the  distance 
is  very  remarkable.    The  snowy  peak  up  in  the  clouds  shows 
out  far  above  the  high  dark  plateau,  with  its  precipitous  diSk 
everj^where  leading  down  to  the  sea.  I 

Inaccessible  iitiiuifi,  oci«ber  i«th,  1B13. — The  ship  moved  ovei 
to  Inae(M^t>sil)le  Islaiul  and  Icept  do&e  luider  its  high  chDs  all  uighB 
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[iiaccessiljle  Island  lies  W.  by  S.  i  S.  of  Tristan,  distant 
23  miles,  i.e.,  fr<jm  the  Teak  of  Tristan  to  the  centre  of 
able  Island     Tlie  island  Ls  about  4J  miles  in  length,  from 
to  WBst,  and  about  2  miles  broad,  4  square  miles  in  area, 
highast  point  of  the  island  is  1,840  feet  in  altitude.     We 
«noliored  on  tlie  north-unst  side. 

All  night  the  penguins  were  to  be  heard  screaming  on  shore 
and  alwiUt  the  sliip,  and  as  parties  of  thera  passed  by,  they  left 
Wvid  plioHpliore-scent  tracks  behind  them  as  they  dived  through 
the  water  alongside. 

In  the  m<»ming  we  had  a  view  of  the  island.  It  presented 
on  Lhia  sidt;  a  range  of  abrupt  cliffs,  about  1,000  feet  in  Iteight, 
of  much  the  same  structure  as  those  of  Tristan,  vk.,  successive 
layoTB  of  basalt,  traversed  by  vertical  or  oblique  dykes,  but  mostly 
by  narrow  vertical  one^.  At  the  foot  of  the  clifl's  are  some  very 
M^ep  debris  slopes  extending  in  one  place  a  long  way  up  the 
cliff,  but  not  so  as  to  render  the  ascent  possible. 

Ifi  front  of  these  stretches  a  strip  of  narrow  uneven  gi'ound, 
formed  of  large  detached  rocks  and  detritus  fmm  the  cliffs  above, 
which  t^inninatea  seawards  in  a  beach  of  black  boulders  and 
pebbles.  In  one  plar^,  where  the  chfT  is  somewliat  lower 
elsewhere,  there  is  a  waterfall,  which  at  the  time  of  our 
was  scantily  supplied  with  water,  but  from  the  marks  left 
by  it  on  the  rocks  and  vegetation,  evidently  att4iins  much  greater 
dimensions  in  rainy  weather.  The  cascade  pours  right  down 
ftom  the  high  cliff  above  into  a  dark  pool  of  peaty  water  on  the 
^below.  The  rocks  alK)«t  its  course  are  covered  with 
'Bad  green  incrustiug  plants. 
Tlie  face  of  the  cliff  generally  is  sprinkled  over  with  green, 
>tAtion  consisting  principally  of  tussock  grass  {Sprrrttna 
m),  Afriuvi  t/TciveoUns  (a  small  sedge),  Sonchiis  olcra- 
tern  (Sow  thistle).  Ruriux  (Dock),  and  ferns :  with  dark  green 
fmtuhed  of  Phyliea  nrhovfn  nn  the  dc'^bris  slopes  and  ledges. 
The  vtrip  of  accessible  h>wur  shore  land  is  mostly  covered  with 
a  dense  growtli  of  tall  grass,  called  by  the  Tristan  people 
"tussock^*'  but  quite  different  in  structure;  from  the  well-known 
tuflsock  of  the  Falkluuda,  though  in  outwuixl  habit  resembling  it 
ven'  closely. 

\1 
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Amongst  the  graas  are  several  patches  or  small  coppices  of 
Fhylica  arhorca  trees,  wliich  keep  the  ground  beneath  them  free 
from  tussock,  it  being  covered  instead  with  a  thick  growth  of 
!dges,  ferns,  and  mosses,  which  form  an  elastic  carpet  on  the 
dark  peaty  soil  Amongst  the  moss  creeps  Nerttra  depressa, 
with  its  bright  red  berries,  and  the  Potentilla-like  AceBiia 
ascfndem  grows  here  and  there  together  with  the  "  tea-plant" 
of  the  Lslandcrs. 

Tlie  stems  and  branches  of  the  Phylica  trees  are  covered  with 
lichens  in  t\ifts  and  variously  coloured  crusts,  and  the  branches 
of  the  trees  meeting  overhead  these  little  islands  as  it  were,  in 
the  seas  of  tall  grass,  afford  most  pleasant  shady  retreats,  which 
:Beem  a  perfect  paradise  after  the  terrible  struggle  and  fight 
tlirough  tlie  penguin  rookery,  which  it  is  necessary  to  endure  in 
order  to  reach  them. 

In  the  early  morning,  we  made  out  with  a  glass  two  men 
standing  on  the  shore  gazing  at  the  ship.  The  Captain  went  on 
shore  first,  and  brought  off  the  men,  who  proved  to  be  the  two 
Germans  we  had  heard  of  at  Tristan  da  Cunha.  They  were 
overjoyed  at  the  chanc^^  of  escape  from  the  island ;  we  gave 
them  breakfast,  and  heard  something  of  their  story. 

They  both  spoke  English,  one  of  them  remarkably  welL 
They  were  brothers ;  one  of  them  had  been  an  ofticer  in  the 
Grerman  army  during  the  war,  tlie  other  one  a  sailor.  They  had 
got  landed  at  Inaccessible  Island  by  a  whaling  vessel,  in  the 
hopes  that  they  would  be  able  to  make  a  considerable  sum  by 
kiUing  fur  seida,  and  taking  their  skins.  They  had  been  bitterly 
disappointed.* 

After  breakfast,  I  landed  with  one  of  the  Germans  as  guide 
with  a  large  party.  AVe  passed  through  a  broad  belt  of  water, 
covered  with  the  floating  leaves  of  tlie  wonderful  seaweed 
MacToeystiB  pirifera^  which  here,  as  at  Tristan  and  Nightingale 
Island,  forms  a  sort  of  zone  around  the  greater  part  of  the 


For  an  account  of  the  sojoam  of  the  Oermana  in  the  i»lai)d,  and 
valuable  p&rticulara  as  to  the  habit»  of  the  various  birds,  aee  au  article  by 
B.  Kichards,  Paymaster,  H.M.S.  " CJuUJeugcr,"  "Two  Yejtre  ou  lu- 
accesaible,"  in  the  "Cope  Monthly  Magazine,"  Dec.,  1673.  Cape  Town» 
J.  C.  Juta. 
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island,  and  of  which  we  afterwards  saw  so  much  at  Kerguelen's 
Laud. 

As  wa  approached  the  shore,  I  waa  astonished  at  seeiug  a 
shoal  of  what  looked  like  extremely  active  very  small  porpoises. 
or  dolpliius.  I  could  not  imagine  what  the  things  could  be,, 
unless  they  were  indeed  some  most  marvellously  smaD  Cetaceans;] 
they  showed  black  above  and  white  beneath,  and  came  along  in 
a  shoal  of  fifty  or  more,  from  seawards  towards  the  shore  at  a 
rapid  pac«,  by  a  series  of  successive  leaps  out  of  the  water,  and 
.^lashes  into  it  again,  describing  short  curves  in  the  air,  taking 
lieaders  out  of  the  water  and  iieaders  into  it  again ;  splash, 
splash,  went  this  marvellous  shoal  of  animals,  till  they  went 
splash  through  the  surf  on  to  the  blaok  stony  beach,  and  there 
struggled  and  jumped  up  amongst  the  boulders  and  revealed 
themselves  as  wet  and  dripping  penguins,  for  such  they  were, 

Mucli  as  I  had  read  about  the  habits  of  penguins,  I  never 
could  have  believed  that  the  creatures  I  saw  thus  progressing 
through  the  water,  were  birds,  unless  I  had  seeu  them  to  my 
astonishment  thus  make  on  shore.  I  had  subsequently  much 
opportunity  of  watcliing  their  habits. 

We  landed  on  the  beach ;  it  was  bounded  along  its  whole 
stretch  at  this  point  by  a  dense  growth  of  tussock.  The 
t4ta80ck  {SpnTtina  artindinacea),  is  a  stout  coarse  red-like  grass 
it  grows  in  large  clumps,  which  Lave  at  their  base  large  masses' 
of  hard  woody  matter,  formed  of  the  bases  of  old  stems  and 
roots. 

In  penguin  rookeries,  the  grass  covers  wide  tracts  with  a 
dense  growth  like  that  of  a  field  of  standing  corn,  but  denser 
and  higher,  the  grass  reacliing  high  over  one's  head. 

The  Falkland  Island  "tussock"  {Dacti/lis  cccspitom),  is  of 
a  diiferent  genus,  but  it  seems  to  have  a  similar  habit. 
Here  there  is  a  sort  of  mutual-benefit-alliance  between  the 
penguins  and  the  tussock.  The  millions  of  penguins  slieltering 
and  nesting  amongst  the  giuss^  saturate  the  soil  on  which  it 
grows,  with  the  strongest  manure,  and  the  grass  thus  stimulated 
grows  high  and  thick,  and  shelters  the  bii*ds  from  wind  and 
rain,  and  enemies,  such  as  the  predatory  gulls. 

On  the  beach  were  to  be  seen  various  groups  of  penguins. 
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either  coming  from  or  going  to  the  sea.    There  is  only  one 
flpeciea  of  penguin  in  the  Tristan  group;  this  is,  Utuit/pUfi  snltator. 


kttCK   aOPFEM       AT   !»•>•  <  i 

(Prom  A  pbotuicraph.) 


or  the  "  well  diving  jumper."  The  birds  stand  about  a  foot 
and  a  half  high ;  they  are  oovered,  as  are  all  penguins,  wilh  a 
thick  coating  of  close  set  feathers,  like  tlie  grebe's  feathers  that 
muffs  are  made  of.  They  are  alate  grey  on  the  back  and  head, 
snow  white  on  the  whole  front,  and  from  the  sides  of  the  head 
projects  backwards  on  each  side  a  tuft  of  sulphur  yellow  plumes. 
The  tnfts  lie  close  to  the  head  when  the  bird  is  swimming  or 
diving,  but  they  are  erect^^d  when  it  is  on  shore,  and  seem  then 
almost  by  their  varied  poeture,  to  he  used  in  the  expression  of 
emotions,  such  as  inquisitivcnesa  and  anger. 

The  bill  of  the  penguin  is  bright  red,  and  very  strong  and 
sharp  at  the  point,  as  our  legs  testified  before  the  day  was  over ; 
the  iris  is  also  red.  The  penguin's  iris  is  remarkably  sensitive 
to  light.  When  one  of  the  birds  was  standing  in  our  "  work 
room"  on  board  the  ship  with  one  side  of  its  head  tnmn<i 
towards  the  port,  and  tlie  other  away  from  the  hght,  the  pupil 
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on  the  one  mh  was  contracted  almost  to  a  speuk.  whilst  widely 
dilal«il  on  the  other;  Captain  Carmicltael  observed  the  same 
The  birds  are  subject  to  great  variations  in  the  amount 

light  they  use  for  vision,  since  they  feed  at  sea  at  night  aa 
well  aa  in  the  day  time. 

It  seems  remarkable  that  there  should  be  only  one  species 
of  penguin  at  the  Tristan  da  Cunlia  group,  since  in  most 
localities  several  sj>ecies  (.>ccur  together.  It  woul*!  have  seemed 
probable  that  a  sjiecius  of  "jackoas"  penguin  (Spheniwms), 
d  occur  on  the  islands,  since  one  species  (S.  Mac/til Itniicus), 
at  the  Falkland  Islands  and  Fue^a,  and  another  {S. 
at  the  Cape  of  Good  Hope,  intermediate  between 
wliich  two  pointa  Tristan  da  Cuuha  lies.  The  connection  between 
those  two  widely  separated  Sph^nt^  is  wanting  ;  it  perhaps  once 
ftxiitted  at  Tristan,  and  has  perished. 

Most  of  the  droves  of  penguins  made  for  one  landing-place, 

r«  the  heaxih  surface  was  covered  with  a  coating  of  dirt  from 
their  feet,  forming  a  broad  tract,  leading  to  a  lane  in  the  Uill 
gnM  about  a  yard  wide  at  the  bottom,  and  c(uite  bare,  with  a 
thly  beaten  black  roadway ;  this  was  tlie  entrance  to  the 
Ktreet  of  this  port  of  the  "  rookery,"  for  ao  these  penguin 
QsUblishments  are  c^led. 

Other  smaller  roads  led  at  intervals  into  the  rookery  to  the 
nwta  near  its  border,  but  the  main  street  was  used  by  the 
majority  of  birds.  The  birds  took  little  notice  of  us,  allowing 
00  to  stand  close  by,  and  even  t<>  form  ourselves  into  a  group  for 
iIm  photographer,  in  wliich  they  were  included 

This  kind  of  penguin  is  called  by  the  whalers  and  sealers 
"  rock-hopper,"  from  its  curious  mode  of  pro^rreseion.  Tlje  birds 
bop  from  rock  to  roeJc  with  VK»th  feet  placed  together,  scarcely 
tyvT  missing  their  footing. '  When  chased,  they  blunder  and 
fit]]  ainongst  the  stones,  struggling  their  lieat  to  make  off. 

With  one  of  the  Germans  as  guide,  I  entered  the  maiji  street 
As  soon  a»  one  was  in  it,  the  grass  being  above  one's  bead,  one 
was  as  if  in  a  maze,  and  could  not  see  in  the  least  where  one 

•  In  the  ** Supplerueut  to  tbt?  British  Mtuteiiin  CaUdoffue  of  S**ali*  aud 
WWc^"  p.  7,  reference  in  made  to  a  like  peculiarity  of  the  iriB  in  the  cose 
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was  going  to.  Various  lateral  streets  leatl  off  on  each  side  from 
the  main  road,  and  are  often  at  their  moutlis  as  big  as  it,  more- 
over, the  road  sometimes  divides  for  a  little  and  joins  again : 
hence  it  is  the  easiest  thing  in  the  world  to  lose  one's  way.  and 
one  is  quite  c^irtain  to  do  so  when  inexperienced  in  penguin 
rookeries.  The  German,  however,  who  was  our  guide  on  our 
first  visit,  accustomed  to  pass  through  the  place  constantly  for 
two  years,  was  perfectly  well  at  home  in  the  rookery  and  knew 
every  street  and  turning. 

It  is  impossible  to  conceive  the  discomfort  of  making  one's 
way  through  a  big  rookery,  hap-hazard,  or  "  across  country  "  as  one 
may  say.  1  crossed  the  large  one  here  twice  aflerwards  with 
the  seamen  carrying  my  basket  and  vasculum,  and  afterwards 
went  through  a  larger  rookery  still,  at  Nightingale  Island. 

You  plunge  into  one  of  the  lanes  in  the  tail  grass  which  at 
once  shuts  out  the  surroundings  from  your  view.  You  tread  on 
a  slimy  black  damp  soil  compctsed  of  the  birds'  dung.  The 
stench  is  overpowering,  the  yelUng  of  the  birds  perfectly  terri- 
fying ;  I  can  call  it  nothing  else.  You  lose  the  path,  or  perhaps 
are  bent  from  the  first  in  making  direct  for  some  spot  on  the 
other  side  of  the  rookery. 

In  the  path  only  a  few  droves  of  penguins,  on  their  way  to 
and  from  the  water,  are  encountered,  and  these  stampede  out 
of  your  way  into  the  aide  alleys.  Now  you  are,  the  instant  you 
leave  the  road,  on  the  actual  breeding  ground.  The  nests  are 
placed  30  tliickly  that  you  cannot  help  treading  on  eggs  and 
young  birds  at  almost  every  step. 

A  parent  bird  sits  on  each  nest,  with  its  sharp  beak  erect  and 
open  ready  to  bite,  yelling  savagely  "  caa,  caa,  urr,  urr,"  its  red 
eye  gleaming  and  its  plumes  at  half-cock,  and  quivering  with  rage. 
No  sooner  are  your  legs  witliin  reach  than  they  are  furiously 
bitten,  often  by  two  or  three  birds  at  once:  that  is,  if  you  have 
not  got  on  strong  leatlier  gaiters,  as  on  the  first  occasion  of 
visiting  a  rookery  you  probably  have  not. 

At  first  you  try  to  avoid  the  nests,  but  soon  find  that  impos- 
sible ;  tlien  maddened  almost,  by  the  pain,  stench  and  noise,  you 
have  recourse  to  brutality.  Thump,  thump,  goes  your  stick,  and  at 
each  blow  down  goes  a  bird.    Thud,  thud,  you  hear  from  the 
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men  behind  as  they  kick  tlie  birds  right  and  left,  off  the  nests, 
azul  80  you  go  on  for  a  bit,  thump  and  smash,  whack,  thud, "  caa, 
caa,  orr,  urr/'  and  tlie  path  behind  yon  is  strewed  with  the 
dead  and  dying  and  bleeding. 

But  you  make  miserably  slow  progress,  and,  worried  to  death, 
at  lust  resort  to  the  expedient  of  stampeding  as  far  as  your  breath 
^lill  cany  you.  You  put  down  your  head  and  make  a  rush 
Uiiough  the  grass,  treading  on  old  and  young  hap-hazard,  and 
rushing  on  before  they  have  time  to  bite. 

The  air  is  close  in  the  rookery,  and  the  sun  hot  above,  and 
out  of  breath,  and  runuiiig  with  perspiration,  you  come  across 
a  muB  of  rock  fallen  from  the  cliU*  above,  and  sticking  up  in  the 
rookery ;  this  you  hail  as  '*  a  city  of  refuge,"  You  hammer  off  it 
hurriedly  half  a  dozen  penguins  who  are  sunning  themselves 
there,  and  are  on  the  look-out,  and  mounting  on  the  top  take  out 
your  handkercliief  to  wipe  away  the  perspiration  and  rest  a  while, 
and  see  in  what  direction  you  have  been  going,  how  far  you  have 
got,  oud  in  which  direction  you  are  to  make  the  next  plunge. 
Then  when  you  are  refreshed,  you  make  another  rush,  and  so  on. 

If  you  stand  quite  still,  so  long  as  your  foot  ia  not  actually 
on  the  top  of  a  nest  of  eggs  or  young,  the  penguins  soon  cease 
iHting  at  you  and  yelling.  I  always  adopted  the  stampede 
method  in  rookeries,  but  the  men  usually  preferred  to  have  their 
revenge  and  fought  their  way  every  foot. 

Of  course  it  is  horribly  cruel  thus  to  kill  whole  families 
of  innocent  birds,  but  it  is  absolutely  necessary.  One  must 
GXOis  the  rookeries  in  order  to  explore  the  island  at  all,  and 
iwOect  the  plants,  or  survey  the  coast  from  the  heights. 

l*heae  penguins  moke  a  nest  which  is  simply  a  shallow 
depression  in  the  black  dirt  scantily  lined  with  a  few  bits  of 
gnuBt  or  not  lined  at  all  Tliey  lay  two  greenish  white  eggs 
about  as  big  as  duck  eggs,  and  both  male  and  female  incubate. 

After  passing  through  the  rookery,  we  entered  one  of  the 
small  coppices  1  have  already  described.  Hopping  and  flutter- 
ing about  amongst  the  trees  and  herbage,  were  abundance  of  a 
amall  finch  and  a  thrush ;  no  other  land  birds  were  seen.  The 
^ucIl  {Ntogpiza  Acuhnce)  looks  very  like  a  green-finch,  and  is 
about  the  same  size. 
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The  thrush  (Nesocichln  ertmiia)  looks  like  a  very  dark^ 
coloured  song  thrush,  but  it  is  peculiar  for  its  remarkably 
strong  acutely  ridged  bill  It  is  jwiculiar  to  the  Tristan  group. 
It  feeds  especially  on  the  berries  of  the  little  Nertera ;  but  also 
is  fond  of  picking  the  bones  of  the  victims  of  the  predatory 
gull  {StercoTarin»  aniardteus),  Tlie  finch  eata  the  fruit  of  the 
Phyiica. 

It  was  here  that  we  first  encountered  that  remarkable 
tameness,  and  ignorance  of  ilauger  in  birds  wliich  has  been  so 
constantly  noticed  by  voyagers  landing  on  little  frequented 
islands,  and  notably  by  Darwin,  who  dilates  on  tlie  fact  in  his 
account  of  the  Galapagos  Archipelago. 

The  thrush  and  finch  hopped  unconcernedly  witliin  a  yard  or 
two  of  us,  wluLst  atone  after  stone  was  hurled  at  them,  and  till 
they  were  knocked  over,  and  often  sat  still  on  a  bough  to  be 
felled  with  a  walking  stick.  By  wliistling  a  little  aa  one  ap* 
proached  them,  numbers  could  be  thus  killed,  and  yet  the 
Germans,  with  their  house  close  by,  had  been  constantly  thuB 
killing  the  thrushes  for  eating  for  two  years.  The  birds  are, 
however,  not  quite  so  tame  in  Tristan  Island. 

The  finch  seems  to  have  become  extinct  in  Tristan  da  Cunha 
itself.  Von  Willemoes  Suhm  was  told  that  the  Tristan  da 
Gunha  people  had  tried  to  intrtxluce  the  bird  into  Uieir  island.* 

\A*e  were  in  search  of  another  land  bird,  a  kind  of  Watei^Hen 
(Oalinula  nesiotis),  which  is  found  on  the  higher  plateau  at 
Tristim,  and  is  described  by  the  inhaliitants  as  scarcely  able  to 
fly.  We  could  not  meet  with  a  specimen.  Only  very  few 
inhabit  the  low  land  under  the  cliffs,  and  we  were  not  able  to 
laud  at  the  only  place  from  which  the  higher  main  plateau  of 
the  island  is  to  be  reached. 

The  Germans  said  that  the  Inaccessible  Island  bird  is  much 

*  I  presume  that  tlie  /it'oatpiza  AcuArue  of  Cabania,  desonbed  from  old 
q>ecimenB  from  Bullock's  collection,  in  the  £hnherwi  BrasUierui't  of  Cur* 
miehiiel.  No  second  apeoiea  of  finch  wus  aeen  or  heArd  of  by  us  M 
exiatiog  now  in  the  utlauda.  The  genua  Neo$piza  is  peculiar  to  the 
Tristati  group,  but  of  South  American  affinity.  Critkagra  ituularu^  the 
other  finch  described  by  Cabauis  im  found  in  the  group,  i»  a  peculiar 
Hpeciea  allied  t«i  African  forma.  A  list  of  the  Tristan  land  birda  collected 
by  the  "  Challenger  "  has  not  yet  appeared. 


I 


■ 


TRISTAN   PA   CUNIIA. 


12S 


ler  than  O.  nesiotis,  and  differs  from  it  iu  having  finer  legs 
a  longer  be^    This  is,  however,  hardly  probable,  since 
the  Tristan  species  occurs  at  Gongh  Island. 

LThe  family  of  GalUnMlidm  is  remarkably  widely  spread,  and 
of  these  binls  is  in  several  instances  the  inhabitant  of  some 
iaolatad  island  group ;  several  occur  thus  in  the  Pacific  This  is 
curious,  since  one  would  at  first  perliaps  think  these  birds  bad 
flyers,  but  they  are  not.  and  are  not  uncommonly  met  with  on 
the  wing  at  sea  far  from  laud.  Just  as  we  met  with  Water-rails 
between  Bermuda  and  HaUfax. 

Sitting  on  the  tree-tops  with  the  thrushes  were  numerous 
"  noddies  "  of  the  same  two  species  as  those  of  St.  Paul's  Bocks. 
It  was  strange  to  see  birds  which  one  had  met  with  on  the 
equator  living  in  common  -nith  boobies,  here  mingling  with 
Antarctic  forms.  The  noddy  however  ranges  fai-  north  also,  even 
occasionally  to  Ireland. 

The  whole  of  the  peaty  ground  underneath  the  trees  in  the 
Phylica  woods  is  bored  in  all  directions  with  the  holes  of 
smaller  sea  birds,  called  by  the  Germans  "  night  birds,"  a  Prion 

ra  PufBniLS. 
The  burrows  that  these  birds  make  are  of  about  the  size  of 
laxgo  rata'  holes.  They  traverse  the  ground  everywhere,  twisting 
and  turning,  and  undermining  the  ground,  so  that  it  gives  way 
at  almost  every  step.  A  further  account  of  these  birds  and  their 
habits,  will  be  found  iu  the  account  of  Kerguelen's  Land,  in 
which  island  they  abound. 

I  went  along  the  beach,  and  through  a  second  wood  towards 
the  waterfall,  where  wus  the  hut  of  the  Germans,  and  their 
potato  grounds  A  flock  of  thirty  or  forty  predatory  gulls 
(SUrcorarw  Aniarclicus),  were  quarrelling  and  fighting  over 
Uie  bodies  of  penguins,  the  skins  of  which  had  been  taken  in 
considerable  nximbers  by  our  various  parties  on  shore.  The 
Skua  is  a  gidl  which  has  acquired  a  sharp  curved  beuk,  and 
claws  at  the  tips  of  its  M^ebbed  toes.  The  birtls  are 
»i;^hly  predaceous  in  their  habits,  quartering  their  ground  on 
k>ok-out  for  carrion,  and  assembling  iu  numbers  where  there 
lything  killed,  in  the  same  curious  way  as  \'ultures. 
They  steal  eggs  and  young  birds  from  the  penguins  when 
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they  get  a  chance,  but  their  principal  food  here  appears  to 
the  night  birds,  especially  the  Prions,  which  they  drag  from 
their  holtjs,  or  pounce  on  as  tliey  come  out  of  them.     The  place 
was  strewed  with  the  skeletons  of  Prions,  with  the  meat  torn  off 
them  by  these  gulls,  which  leiive  behind  the  l>ono3  and  feathen.  h 
The  Antarctic  Skua  is  very  similar  in  iippearance  to  the  \ar^  V 
northern  Skua,  of  which  a  figure  is  given  here  in  default  of 
better.     The  two  sjiecica  were  at  first  considered  by  naturalists 
to  be  identical ;  they  difl'er  however,  especially  in  the  structure  ^ 
of  the  bill.    The  Skua  is  of  a  dark  brown  colour,  not  unlikflw 
that  of  most  of  the  typical  birds  of  prey.     We  met  with  the 
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Dird  constantly  afterAvards  on  our  southern  voyage,  as  far  d 
even  as  the  Arctic  Circle ;  and  a  specimen  M'as  noticed  by  Ross- 
further  south  still,  iu  Possession  Island. 

The  hut  of  the  Germans  was  a  comfortable  one  of 
thatched  with  tus.sock  and  with  a  good  frame  window  and 
and  comforUible  bunks  to  sleep  on.  There  used  to  he  wild 
on  the  top  of  Inaccessible  Island,  and  there  are  still  plenty  of  wild 
pigs.  The  ferine  pigs  were,  as  the  Germans  told  me,  of  various 
colouring,  and  showed  no  tendency  to  uniformity ;  but  the  goata 
were  almost  invariably  black,  only  one  or  two  had  a  few  whi 
markings  about  head,  neck^  and  chest.  The  sows  used  to 
seen  with  litters  of  seven  or  eight  young,  but  in  a  few  ilays  th 
number  dwindled  to  one  or  two ;  the  sows  probably  eating  their 
yo\ing.  The  young  suffered  often  from  a  soit  of  scrofula, 
which  the  glands  about  the  neck  became  much  enlurgeii. 
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The  pigs  now  remaining  are  mostly  boars :  they  ore  very 
lt«iry  and  have  Ion};  tusks.  The  hogs  are  fierce,  and  one  of  the 
rmans  told  mo  that  one  once  regularly  hunted  him,  as  if  to 
pt  to  kill  him  for  food.  The  pigs  feed  mainly  on  birds 
their  eggs,  but  eat  also  the  rooU  of  the  tussock  and  wild 
etksy;  they  have  nearly  exterminated  a  penguin  rookery  on 
the  south  side  nf  the  island,  but  a  few  penguins  remain,  who 
have  learnt  to  build  in  boles  under  stones,  where  the  x^ig^ 
cannot  reach  them. 

Tliia  fact  is  curious,  as  showing  how  eanily  circumstances 
may  arise,  such,  tliat  in  an  island  even  so  small  as  Inaccesible, 
one  colony  of  birds  may  develop  a  totally  new  habit,  whilst 
other  colonies  of  the  same  species  preserve  their  original  cus- 

Itoms.  And  yet  how  strong  is  the  tendency  in  birds  to  preserve 
their  habits  t  I  know  of  no  more  striking  instance  of  this  than 
iLc  fact  that  the  Aptoryx  of  Now  Zealand  {A.  AvMraliti)  con- 
lidera  it  necessary  to  put  as  much  of  its  head  as  it  can  under  its 
rudiment  of  a  wing,  when  it  goes  to  sleep.* 
\  The  pigs  cannot  get  down  the  cliffs  to  the  rookeries  on  the 
Dorih  side  of  the  island. 

One  penguin  at  tlie  Falkland  Islands  {9pheni8CU9  Magd- 
ianitus)  regularly  nesta  in  burrows,  sometimes  twenty  feet  long. 
AnoUier  species  of  the  same  geinis  (SphrnxMUB  minor),  breeds  in 
ami  holea  burrowtnl  in  sandbanks,  at  New  ZeaUnd.f 

On  the  beach  arc  large  l>anks  of  seaweed,  but  as  at  Tristan 
tho  heavy  surf  bo  butters  the  weeds,  that  it  is  difficult  to  iind  a 
servio6AbIe  specimen.  An  Octopus  is  ver}'  common  amongst 
the  wUmeB,  about  the  edge  of  the  surf.  I  caught  several  at- 
tnkcted  by  the  washing  of  the  penguins'  flesh  and  skins  in  the 
water.  A  Chitouy  Paldl-a  and  Bxiccinwm  ore  also  common  al^out 
the  shore,  aa  at  Tri.stJin. 

All  night  long  the  penguins  on  shore  in  the  rookery  kept  up 
«a  ioceatant  screaming,  no  doubt  lamenting  the  terrible  invaaion 
to  which  they  had  bocn  suljeotod.  The  sound  at  a  distance  was 
not  onlike  that  which  one  hears  from  tree-frogs  in  the  south  of 


^TV«a». 


♦  T.  H.  Pott«,  "On  the  Birda  of  New  Zooliuid,'*  Vol.  11,  1B69.  )».  76. 

y.  Z.  Tiiiititut«. 
t  T.  H.  PolU,  Ibid.,  Vol  V,  1872,  p.  ISa 
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Europe,  "Caa  Quark,  Caa  Quark,  Ca  Caa  Ca  Caa."     In 
morning  we  moved  to  JJ^ightiiigale  Island,  taking  the  G( 
with  us. 

Nistotinsaie  Inland,  art.  iith,  191S. — Nightingale  Island,  the 
amaUeat  of  the  Tristan  group,  lies  20^  miles  S.W.  of  Tristan 
Island,  and  about  22  miles  N.W.  by  W.  of  Inaccessible  Island. 
The  island  is  about  l-^^th  miles  long,  by  less  than  one  mile 
broad ;  its  area  is  thus  not  more  than  one  si^uaro  mile.  We 
steamed  up  to  the  north-west  side  in  the  morning. 

In  the  north-east  is  a  rocky  peak,  from  which  an  elevated 
ridge  runs  down  to  the  sea  on  the  east  side,  whence  the  Peak  ia 
accessible.  On  the  north  side  it  is  impracticable,  being  toa' 
precipitous.  A  lower  ridge  stretches  N.E,  and  S.W.  on  the 
south  side  of  tlie  island,  and  a  broad  valley  separates  the 
western  tennination  of  this  ridge  from  the  high  ground  and 
peaks  on  the  N.E. ;  the  highest  peak  is  1,100  feet  in  height,  and 
the  highest  point  of  the  lower  ridge,  960  feet 

The  whole  of  the  lower  land,  and  all  but  the  steepest  slopes 
of  the  high  land  and  its  actual  summits,  are  covered  with  a 
dense  growtli  of  tussock,  which  occupies  also  even  the  ledges 
and  short  slopes  between  the  bare  perpendicidar  rocks  of  the 
Peak.  The  lower  ridge  is  covered  with  the  grass  on  aD  except 
its  very  summit,  where  amongst  huge  irregularly  piled  bouldera 
of  basalt,  grow  the  same  ferns  as  are  found  in  Inaccessible 
Island,  and  Phylioa  arborea  trees.  The  summit  of  the  higher 
ridge  appears  to  have  a  similar  vegetation,  the  tussock  ceasing 
there. 

In  the  sea  of  tall  grass,  clothing  the  wide  main  valley  of  the 
island  on  its  south  side,  are  patches  of  Phylica  trees,  growing  ini^l 
many  places  thickly  together,  as  at  Inaccessible  Island,   with 
a  similar  vegetation  devoid  of  tussock,  beneath  them.      Tha^^J 
appearance  of  the  tall  grass,  when  seen  from  a  distance,  is  niosil^| 
deceptive ;  as  we  viewed  the  island  from  the  deck  of  the  ship, 
about  a  quarter  of  a  mile  off,  we  saw  a  green  coating  of  grass, 
coming  everywhere  down  to  tlie  verge  of  the  wave-wash  uu  thi 
rocks,  and  stretching   up   comparatively  easy  looking  slo] 
t^iwards  the  sumnut  of  the  Peak. 

The  grass  gave  no  impression  of  its  height  and  impenel 
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bility,  and  one  of  the  Burveyore  started  off  jauntily  to  go  to  the 
top  of  the  Peak  and  make  a  aurveying  station.  On  closer 
inspection,  however,  the  real  state  of  the  case  might  be  infen*ed, 
for  there  was  plainly  visible  a  dark  sinuous  line  leading  from 
the  sea,  right  iuland  through  the  thickest  of  the  tussock.  This 
was  a  great  penguin  road,  and  the  whole  place  was  one  vast 
penguin  rookery,  and  the  gnuss  that  looked  like  turf  to  walk  on, 
vru  liigher  than  a  man's  head. 

I  made  out  with  my  glass  a  great  drove  of  penguins  on  the 
rocka  under  the  termination  of  the  road,  and  I  went  below  at 
once  to  put  on  my  thickest  gaiters. 

We  pulled  on  shore  through  beds  of  kelp,  and  landed  on 
Iving  rocks  loading  up  to  caves,  tlie  haunt  of  the  Fur  Seals  in 
proj>er  season.    We  met  the  sun'eyors  coming  back,  well 
pecked  and  dead  boat,  having  given  up  the  Peak  in  despair. 

The  alu'lvinp  rock  is  composed  of  volcanic  conglomerate,  full 
of  irregular  fragments  oud  rounded  lumps  of  hard  basalt,  and 
vahouB  Bcoriaceous  forms ;  in  places  also  of  a  similarly  deri- 
%*ative  rock  of  a  reddish  colour,  but  devoid  of  larger  embedded 
fragment.  In  a  cliff  about  forty  feet  in  height,  adjoining  and 
rising  from  the  shelves,  are  beds  of  fine-grained  volcanic  sand- 
atoDo  rock,  batided  yellow  and  black,  and  horizontally  bedded, 
probeUy  of  subinarino  formation. 

These  beds  constitute  the  whole  mass  of  two  or  three  small 

[outlying  rocks  or  islands  lying  to  the  N.K.,  and  are  there  also 

lorizontaL     These  l^ds  appear  about  twenty  feet  thick  in  the 

IdiiT,  and  above  them  is  a  layer  of  basalt  of  about  the  same 

thickness,  which  extends  cost  and  west,  capping  the  softer  beds 

ead  '    M.  rates.    This  layer  is  evidently  a  lava  flow  of  com- 

p*r»        ,   I  ito  date,  as  it  seems  to  have  nin  down  the  vidley 

between  Xhe  two  ridges,  and  to  have  come  from  the  south  ;  its 

^■upper  surface  is  a  little  roimded,  higher  in   the   centre,  and 

^Hlhinning  off  at  the  edges,  ns  may  be  seen  in  the  section  exposed 

^Hn  the  clifl*. 

^^^Klt  is  on  the  almost  level  up|>er  surface  of  this  flow,  that  tlie 
^^fRet  piinguiu  roukcry  hea.  The  island  lias  evidently,  like 
Ineccessible  island,  undergone  immense  denudation,  and  there 
lis  no  trace  of  any  centres  of  action  remaining.     In  the  low  cliffs 
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of  the' coast,  numerous  caves  are  formed  by  tbe  eating  out 
waves  of  the  softer  strata  underlying  the  hard  cap  of  basalt. 

The  caves  are  so  numeroufi  as  to  form  a  striking  feature  in 
the  appearance  of  the  island  as  it  is  approached  from  seawards ; 
such  caves  are  not  apparent  at  inaccessible  or  Tristan  da 
Cunlia  Islands. 

The  caves  with  the  sloping  ledges  leading  up  to  them,  are 
frequented  as  was  said  by  fur  seals.  Four  years  before  1,400  seala 
had  been  killed  on  the  island  by  one  ship's  crew ;  they  are  much 
scarcer  now,  but  the  island  is  visited  regularly  once  a  year  by 
the  Tristan  people,  as  is  also  Inaccessible  Island.  The  GermanB 
only  killed  seven  seals  at  Inaccessible  Island,  but  the  Tristan 
people  killed  forty  there  in  December,  1872.  Two  seals  were 
Been  by  us  in  the  water  about  the  rocks,  but  none  on  land. 

The  sloping  rock  ledges  are  covered  with  a  thin  coating  of 
dark  green  ulva,  which,  when  dry,  haa  a  peculiar  almost  metallic 
glance.  A  short  scramble  up  the  rocks  brought  ua  at  once  face 
to  face  with  the  tall  graas  and  penguins. 

The  party  broke  up  into  small  groups,  each  choosing  what  it 
thought  the  best  route  for  penetrating  the  enemy's  country,  I 
made  along  the  rocks  to  the  point  where,  aa  I  had  seen  from 
the  ship,  the  main  street  ended :  here  were  hundreds  of  penguins 
coming  from  and  going  to  the  sea  in  droves,  or  hurrying  along 
singly  to  catch  up  some  drove,  or  lolling  about  on  the  rocks» 
basking;  the  moving  ones  going  along  hop.  hop,  hop,  just  like 
men  in  a  sack  race. 

The  hard  rock  was  actually  polished,  and  had  its  irre^- 
larities  smoothed  off  where  the  feet  of  the  birds  had  worn  it 
down  at  the  entrance  to  the  street.  No  doubt  the  Diatom 
skeletons  present  in  the  food  and  dung  of  the  penguins,  and 
always  in  abundance  in  the  mud  of  their  rookeries,  adhering  to 
their  dirty  feet,  acts  as  polishing  powder  and  assists  the  wearing 
process. 

The  street  did  not  open  by  a  single  definite  mouth  towards 
the  sea,  but  split  up  into  numerous  channels  leading  down  to  a 
number  of  easy  tracks  through  the  rocks.  A  little  way  in  there 
was  a  clear  open  track  six  feet  wide,  and  in  places  as 
as  eight  or  ten  feet  in  width. 
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On  each  side  narrow  alJeys  led  at  nearly  right  angles  to  the 
»ws  of  nesta  with  which  the  whole  space  ou  either  side  of  the 
lain  street  was  taken  up. 

AmonjTst  tlie  penguins  hero  were  niimerouB  nests  of  the 
'ellow-billed  Albatross  {Dunnrdeu  culmhutta)  called  by  the 
istan  people  "  Mollymauk/'  variously  spelt  in  books,  Molly 
Ifawk,  Mollymoy,  Mollymoc,  Mallynioke.  It  is,  as  are  most 
if  the  sealers'  names  in  the  South,  a  name  originally  ^iven  to  one 
if  the  Arctic  binh,  the  Fulmar,  and  then  transferred  to  the 
Antarctic  fmm  soine  supposed  or  real  re.seniblauce. 

In  the  same  manner  the  name  giveu  by  nortliern  whalers  to 
le  Little  Auk  is  given  in  the  South  to  the  Diving  Petrel  of  Ker- 
lelen'a  I^nd.  And  tlie  term  "  chip  match  "  given  U)  the  female 
outhem  fur  seals  by  the  sealers  is  the  name  originally  given  by 
10  Dutch  to  the  hooded  seal  or  "bladdemose"  of  Greenland 
[CystocephaluA),  and  is  a  corruption  of  the  word  "  Klapmuts/' 
■bouuet,  "  Uie  seal  with  a  bonnet."  It  is  curious  that  in  this 
the  term  should  have  been  thus  transfeiTcd  to  so  very 
liffcrent  a  seal,  which  has  nothing  resembling  a  hood,  but  the 
•ord  is  so  j>eculiur  tluit  there  can  be  no  doubt  al>out  its  origin. 
Various  similar  comi])tions  are  in  use  as  terms  for  southern 
lals.  The  name  A  llmtross  itself  is  the  Spanish  word  "  alca- 
a  "gannet."  The  Spanish  no  doubt  called  the  albatrosses 
iy  met  with  "  gannets,"  their  familiar  sea  bird,  just  as  common 
will  call  every  sea  bird  a  guU,  and  a  foreigner's  corruption 
he  word  became  adopteil  a.s  a  special  name  for  the  bird. 
The  name  Pengiiin  is  anftther  instance  in  point.  The  word 
\  not  coined,  as  often  supposed,  by  the  early  Dutch  navigators, 
the  Ijitin  wctrd  "  piuguis,"  but  is,  as  has  been  shown  by 
Houlin,  uud  others,  a  Breton  or  Welsh  word,  *'  pen  gweun," 
white  head,"  the  name  originally  given  to  European  sea  birds 
ith  wliite  heads,  probably  to  the  Puffin  {Mt/nn^^n  frrttercu/a), 
iic  name  Pingouin  is  applied  in  modern  French  to  the  Great 
Little  Auk.  In  early  voyages  the  name  is  applied  to 
lous  exotic  sea  birds.  In  early  Dutch  travels  the  tnie 
leaning  of  the  word  is  given,  and  it  is  stated  to  be  English.* 

By  worden  Pingiiijmtgheniicmt  niet  von  wegen  hacr  vettigheyd,  so  do 
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Till?  Mollyinauk  is  nn  alhatross  about  the  size  of  a  goose, 
head,  throat,  and  under  part  pure  wliit^,  the  wings  grey,  and 
the  bill  black  with  a  yellow  streak  on  the  top  and  with  a  bright 
yellow  edge  to  the  gape,  which  extends  right  back  under  the  eye. 
The  yellow  shows  out  conspicuously  on  the  side  of  the  head.  It 
is  not  thus  shown  in  Gould's  coloured  figures.  The  bird  is 
extremely  handsome.  They  take  up  their  abode  in  separate  pairs 
anywhere  about  in  the  rookery,  or  under  the  trees,  where  there 
are  no  penguins,  wliich  latter  situation  they  seem  to  prefer. 

Tliey  make  a  cylinilrical  nest  of  tufts  of  grass,  clay,  and 
sedge,  which  stands  up  from  the  gi'ound.  The  nest  is  neat  and 
round.  Tliere  is  a  shallow  concavity  on  the  top  for  the  bird  to 
sit  on,  and  llie  edge  overhangs  somewhat,  the  old  bird  under- 
mining it,  as  the  Germans  said,  during  incubation,  by  pecking 
away  the  turf  of  which  it  is  made. 

I  measured  one  nest,  which  was  14  inclies  in  diameter  and 

10  inches  in  height.   The 
nests  when  deserted  and 
grass-grown    make   most 
convenient   seats.      The 
birds  lay  a  single   ^g, 
about  the  size  of  a  goose's, 
or  somewhat  larger,  but 
elongate,   with   one    end 
lai^ger  than  the  other,  as 
are  all  albatross  eggs. 
The  egg  is  held  in  a  sort  of  pouch  wliikt  the  bird  is  incu- 
bating.    The  bird  has  thus  to  l)e  driven  right  off  the  neat  before 
the  egg  is  dropped  out  of  the  pouch  and  it  can  be  ascertained 
whether  there  is  one  there  or  no. 

The  birds  when  approached  sit  quietly  on  their  neste  or 
stand  by  them,  and  never  attempt  to  fly;  indeed  they  seem. 
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Bchryver  van  dit  Jouxnawl  verkeerdelijck  meent,  maer  om  dal  ay  wit4« 
hoofdeu  hebben,  wimt  dat  bet«kent  PiDguijoB  in't  Engelach,  g^jck  in 
Sir  Tbomaa  Candiab  voya^je  te  sien  is.  "  Begin  ende  Voortgang  vande 
verwuigrle  NwderUndtache  G€<K:troye€r  de  Ost-Tndisiclie  Compfignie.*  !*• 
deel.  Long  folio,  Pab.  1646.  "  Schip.-Taerd  der  HoUoDders  uao  de  Stnei 
MogalJAues,"  p.  36. 
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when  thus  bent  on  nesting,  to  have  forgotten  almost  the  use  of 
Uieir  wings. 

Cuptain  Carnuchael,  in  his  account  of  Tristan  da  Cunho, 
re.hitea  how  he  threw  one  of  the  birds  over  a  elifl'  und  siiw  it  fall 
like  a  stone  without  attempting  to  flap,  and  yet  these  birds  will 
scMir  after  a  ship  over  the  sea  as  cleverly  as  any  other  albatross  ; 
indetnl,  the  same  peculiarity  occurs  in  the  case  of  the  large 
albatross  "when  nesting. 

When  bullie^l  with  a  stick  or  handled  on  the  nests,  the  birds 
anap  their  bills  rapidly  together  with  a  defiant  air,  but  they 
may  be  pushed  or  poked  ofl'  with  great  case.  Usually  a  pair  is 
to  be  seen  at  each  nest,  and  then  by  standing  near  a  short  time 
one  may  see  a  curiima  courtship  going  on. 

The  male  stretches  his  neck  out,  erects  his  wings  and  feathers 

it,  and  utters  a  series  of  high-pitched  rapidly  repeated  sounds, 
not  unlike  a  shrill  laugh.  As  he  does  this  he  puts  his  bead 
dose  up  against  that  uf  the  female. 

Tlien  tJie  female  stxvtches  her  neck  straight  up,  and  turning 

her  beak  utters  a  similar  sound,  and  rubs  bilb  with  the  male 
4lg«in.     The  same  mauu:!uvra  is  coiuitautly  repeated. 

llie  albatrosses  make  their  nests  sometimes  right  in  the 
middle  of  a  penguin  road,  but  the  two  kinds  of  birds  live 
perfectly  happily  togctlier.  I  saw  no  fighting,  tht)ugh,  small 
as  the  j)eDguins  are,  1  think  they  could  easily  rhive  out  the 
MoUyroauks  if  tiiey  wished  it. 

The  gitmud  of  the  rookery  is  bored  in  all  direitious  by  the 
holes  of  Priijns  and  petrels,  which  tiiua  live  under  the  penguins. 
Their  holes  were  not  so  numerous  in  the  rookeiy  at  luacces- 
sible  Island  as  here.  The  holes  add  immensely  Ui  the  difficul- 
ties of  traversing  a  rookery,  since  as  one  is  making  a  rush,  the 
ground  is  apt  to  give  way,  and  give  one  a  fall  into  the  black 
filthy  mud  amongst  a  host  of  iuj-ious  birds,  which  have  then  full 
chance  at  one  s  eyes  and  face. 

besides  the  mollymauks  and  petrels,  one  or  two  pairs  of 
Skuas  had  nests  on  a  few  mounds  of  earth  in  the  n>okery.  How 
these  mounds  aune  there  I  could  not  uuderst-und. 

The  Skuas'  eggs  are  closely  like  those  of  the  lesser  black- 
Lacked  gull,  and  two  in  number.    The  birds  swooped  about  our 
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heads  as  we  robbed  the  nests,  but  were  not  nearly  so  fierce  as 
those  we  encountered  further  south.  All  round  their  nests 
were  scattered  skeletons  of  Prions. 

I,  with  three  sailors  carrying  my  botanical  cases,  attempted 
to  scale  the  Peak  ;  we  had  a  desperate  struggle  through  long 
grass  and  jienguins,  iind  ut  last  had  to  come  back  beaten,  and 
made  for  the  Phylica  patches,  where  the  ground  was  clear. 
Thence  I  fought  my  way  througli  the  grass  up  to  the  top 
of  the  lower  ridge  of  the  island,  but  though  there  were  no 
penguins  on  this  slope,  I  never  had  harder  work  in  my  life. 

I  had  to  stop  every  ten  yards  or  so  for  breath,  the  growth  of 
the  grass  was  so  dense.  My  men  lost  me  and  never  reached 
the  top.  On  the  summit  I  found  the  rest  of  the  party  which 
had  come  on  shore,  full  of  the  hardships  they  had  suftered 
in  getting  through  the  rookery,  and  looking  forward  with  no 
pleasure  to  the  prospect  of  going  back  again  through  it. 

Two  spaniels  had  been  brought  on  shore  and  were  taken 
through  the  rookery,  partly  by  being  carried,  partly  dragged. 
One  of  these  was  lost  on  the  way  back  ;  he  would  not  face  the 
penguins  and  could  not  be  carried  all  the  way,  so  got  left  behind, 
and  I  fear  must  have  died  and  been  eaten  by  Skuas. 

Poor  old  "  Boss,"  Lieuteniiut  Channer's  pet,  though  one- 
eyed  and  too  old  to  be  much  good  for  shooting,  was  a  favourite, 
and  we  were  all  very  sorry  for  him.  Three  volunteers  charged 
back  into  the  rookery  in  search,  but  it  was  of  no  use.  lie  was 
frightened  to  death  and  would  not  answer  to  a  call 

The  dogs  brought  to  Inaccessible  Island  by  the  two  Germans 
ran  wild  in  the  penguin  rookery,  notwithstanding  their  exertions 
to  ke«p  them  at  home,  and  finally  the  dogs  had  to  be  shot 
They  fed  themselves  on  the  eggs  aud  young. 

After  getting  through  the  rookery  on  to  the  rocks,  it  was 
amusing  to  see  the  party  arrive  singly  and  in  twos  at  all  sorts 
of  points  of  the  edge  of  the  rookery  and  on  the  verge  of  the 
cliff,  having  lost  their  direction,  and  often  to  their  disgust 
having  to  turn  back  through  the  edge  of  the  rookery  again 
to  reach  some  spot  where  they  could  get  down  to  the  sea. 

The  penguins  were  having  their  evening  bath  and  pluming 
themselves  on  our  arrival     The  number  of  birds  here  must  be 
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enormoufi.  At  least  one-fourth  of  the  surface  of  the  island  and 
small  outlyers,  for  these  also  are  rookeries,  must  be  covered 
by  them ;  taking  thus  a  space  a  quarter  of  a  mile  square,  and 
allowing  two  only  to  a  square  yard,  there  would  be  nearly 
400,000  penguins. 

The  rookery  has  evidently  once  been  larger  than  at  present, 
since  a  good  part  of  the  tall  grass,  now  not  occupied  by  birds, 
had  old  deserted  nests  timongst  it.  Probably  the  number  of 
birds  varies  couHiderably  each  season. 

One  of  the  most  remarkable  facts  about  the  penguins  is  that 
they  are  migratory ;  tbey  leave  Inaccessible  Island,  as  the 
Germans  told  us,  in  the  mid{^lle  of  April  after  moulting,  and 
return,  the  males  in  the  last  week  of  July,  the  females  about 
August  12th ;  and  I  do  not  think  it  possible  that  the  Germans 
could  have  been  mistaken.  Whither  can  they  go,  and  by  what 
means  can  they  find  their  way  back  1  The  question  with 
regard  to  birds  that  fly  is  difficult  enough,  but  it  may  always  be 
sapposed  that  they  8t<jer  their  course  by  lauduiurks  seen  at 
great  distances  from  great  heights,  or  that  they  follow  definite 
lines  of  land.  In  the  present  case  the  birds  can  have  abso- 
lutely no  landmarks,  since  from  sea  level  Tristan  da  Cunha  is 
not  visible  from  any  great  distance;  the  birds  cannot  move 
through  the  water  with  anything  approaching  the  velocity  of 
birds  <jf  flight ;  they  havu  however,  the  atlvautage  of  a  constant 
presence  of  food.  The  question  of  the  aquatic  migration  of 
penguins  and  seals  seems  a  special  one,  and  presents  qiiite 
different  difficulties  to  that  of  the  migratiou  of  birds  of  flight. 
The  penguins  certainly  do  not  go  to  the  Cape  of  Good  Hope  nor 
St.  Helena,  and  they  cannot  live  at  sea  altogether. 

The  niigiation  of  the  turtles  at  Ascension  Islands,  seems  to 
be  possibly  a  parallel  case.  The  young  turtles  on  Iea\ing  the 
egg  go  down  to  the  sea  and  disappear,  returning  only  when  full 
grown  to  breed  ;  this  is  the  account  given  by  residents.  If 
they  do  really  leave  the  neighbourhood  of  the  island,  there  seems 
no  possible  means  by  which  they  can  find  their  way  back. 

There  is  little  fn^sh  water  ou  Nightingale  Island.  I  saw  one 
pond  in  the  rookery,  but  the  water  was  undrinkable.  In  a 
cave,  however,  where  we  landed,  there  was  a  scanty  trickling 
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Spring  of  excellnTit  water  filling  a  small  basin  ;  water  enough  to 
keep  three  or  four  persons  alive  might  be  got  here. 

We  left  Nightingale  Island  in  the  evening,  and  made  for  the 
Cape  of  Good  Hope. 

Besides  the  birds  I  have  mentioned,  the  great  Albatross 

(D.  e^j^dans)  breeds  at  Tristan  da 
Cunha,  and  on  the  top  of  Inac- 
cessible Island.  At  Tristan  da 
Cunha  it  nests  actually  within 
the  crater  of  tlie  terminal  cone 
around  the  lake,  7.000  feet  or 
more  above  the  sea. 

The  MoU>Tnauk  is  common 
in  Tristan  da  Cunha,  and  its  eggs 
were  brought  off  to  us  by  the 
\  islanders  for  sale ;  they  are  not 
bad  eating.  Cape  pigeons  (Dftpfion 
capetisifi)  and  the  Giants-petrel 
[Osdfraga  (/iganica),  nest  in  Tris- 
tan da  Cunha,  and  one  specimen 
of  Prntdlaria  glaciaJoidt&t  was  obtained  on  shore  by  Von 
Willemoes  Suhm. 

There  are  two  land  shells  of  the  genus  Balea  allied  to  papa ; 
an  Oniscvs,  three  small  Curculios,  four  Geomrfrfr,  a  Hijtpobosca^ 
Musca,  and  Tvpnla,  mentioned  by  Captain  Caniiiehael  as  found 
in  Tristan  da  Cunha ;  we  found  them  also,  and  besides  an  luliis 
was  very  common,  and  several  spiders. 

From  wiiat  the  Gemiaua  told  him,  Von  Willemoes  Suhm 
concluded  that  there  were  two  butterflies,  a  Vanessa  and  an 
Arfjynnis  in  the  islnnd;  if  so,  these  may  no  doubt  be  attracted 
by  the  scarlet  blossom  of  the  Pclanjoinum,  so  abundant  in  the 
island,  and  fertilize  it,  and  act  as  a  stimulus  to  the  preservation 
of  its  colour,  and  to  some  extent  account  for  this. 

Otherwise  one  must  regard  this  case  as  an  instance  of  tlie 
survival  in  an  island,  where  it  is  now  without  function,  of  a 
brifjhtly  coloured  flower  developed  oH'^iially  in  the  progenitors 
of  the  plant  on  a  continent  aniong.st  nutuurous  insects. 

Though  some  of  the  plants  in  the  Tristan  da  Cunha  group 
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to  flower  all  the  year  round,  others  havo  their  rejijuhir 
season.  This  is  tbo  case  with  the  Pelargonium  and 
the  Tea  plant  The  Pelargonium  blossoms,  according  to  the 
Germans,  in  the  middle  of  summer.  Lar^e  innnbers  of  the  plants 
come  into  blossom  at  the  same  time,  so  that  the  lx'4ich  is  thickly 

wn  with  the  coloured  jwiaU  fallen  from  the  cliffs. 

The  Tea  plant  was  nowhere  found  in  blossom  in  October, 

gh  it  was  abundant.  The  Phylica  trees  were  all  in  the 
stage  of  development,  bearing  fully  formed  but  green  fruit. 

The  existence  of  the  Cape  Horn  current  sweeping  up  to 
the  islands,  may  account  for  the  presence  of  many  South 
American  plants  in  them.  The  part  of  the  Brazilian  current 
which  turns  from  the  coast  of  South  America,  and  ruu.s  atToss  to 
Uie  Tristan  group,  brings  with  it  many  seeds  to  the  islands,  but 
these, being  tropical,  do  not  germinate.  The  seeds  are  cast  upon 
tlie  beach  at  Tristan,  and  are  familiarly  known  amongst  the 
ders  a«  sea  beans,  from  a  belief  that  they  gn»w  at  the  bottom 
Uie  neighlK>uriug  sea. 

Two  of  these  seeds  were  shown  to  me ;  one  of  them  was  a 
of  a  Uxtpical  American  tree,  the  other  was  the  seed  of  a 

'andina*  also  tropical,  which  seed,  singularly  enough,  is  also 
OMt  Dp  sometimes  at  Bennuda,  and  la  there  called  a  sea  bean, 
and  worn  on  watch  chains  as  a  curiosity,  and  I  believe  m  an 
antidote  to  drowning. 

Sir  Joseph  Hooker,  in  his  lately  published  account  of  the 
Botany  of  Kerguelen'a  Land,t  writes :  "  The  flora  of  Tristan  da 
Cuoha.  Nightingale  and  Inaccessible  Islands,  is  essentially 
Fuegian.  with  an  admixtuie  of  Cape  Genera,  but  witli  none  of 
those  characteristic  of  Kei-guelen'a  Island,  Of  Cape  types  it 
contains  a  Pelargonium  and  an  abundance  of  both  the  Phylica 
and  Spartina  of  Amsterdam  Island,  together  with  species  of 
Oxalii  and  Hydrocotyle.  The  Fueginn  and  Falkland  Island 
plantA  of  Tristan  da  Cunlm  and  ita  islets,  which  liave  not 
hitherto  t)eon  found  in  the  islands  south  and  east  of  tliem,  are 
ver,  more  numerous  than  the  Cape  genera  even,  and  include 

♦  8<»^  pa^  17. 

t  Traijvit  uf  Vvniut  Kxfkeilition,  BotAuy.     **  OlwcrvationH  ou  tliv  Uoliuiy 
ol  Kcrg»iel«D'a  Uiid,"  p.  8.    By  Sir  J.  l>.  Ilwker,  P.RS. 
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Cardamine  hirsuia,  Nertera  d^^n'c^a,  Emj-trtmn  nigrum  var. 
rvhrunij  Lagenophoi'a  Cominersoniann,  and  Apium  austraU ; 
and  the  flom  contains  besides  tlie  strictly  American  genus 
Olufvreuiia," 

The  close  similarity  of  the  flam  of  the  three  islands  of  the 
group  points  to  a  former  connection  between  them.  Their  liigh 
cliffs,  composed  of  successive  layers  of  lava,  and  tlie  absence, 
except  in  Tristan  da  L'unha,  of  well  marked  centres  of  eruption, 
as  well  as  their  general  features,  show  that  they  have  undergone 
great  denudation.  A  sounding  between  Tristan  da  Cunha  and 
Inaccessible  Island  gave  a  depth  of  1,000  fathoms  ;  between 
Inaccessible  and  Nightingale  Islands,  the  depth  was  460 
fathoms. 

It  is  obvious,  from  the  relative  position  of  the  three  islands, 
that  the  prevalent  winds  blow  directly  from  Inaccessible  Island 
towards  Nightingale  Island  and  Tristan  da  Cunha. 

With  i-egortl  to  the  Cryptfigamous  vet«etntion  of  the  group, 
nearly  all  the  seaweeds,  as  appears  from  Pj-of.  Dickie's  rej>ort  on 
the  specimens  collected  by  me,  are  Cape  of  Good  Hope  species, 
or  occur  at  the  Cape  as  well  as  at  numerous  other  localitias  :  two 
only  are  new  and  apparently  endemic.  Of  Fungi,  an  Agarirus, 
wliich  grows  on  the  Phylica  stems,  is  described  by  Mr.  Berkeley 
as  new,  as  A.phylicigcnu.  Of  the  mossas  and  Hepaiic/r^  Mr.  Mitten 
describes  ten  species  as  new,  out  of  thirty-six  collected  by  me  ; 
of  eleven  lichens  collected,  two  were  new ;  one.  Lfcanora  aeun- 
hana,  is  noted  by  Nylander  as  "  bene  diMincia" 

An  Islander  told  me  that  the  flowering  plants  on  Gough 
Island  M'ere  the  same  as  those  of  Tristan  da  Cunha,  but  he 
thought  there  were  different  ferns ;  he  had  lived  there  some 
time  sealing. 

Srietitific  Xotice*  of  the  Tri^itan  da  Cvnha  Omup. 

Ihi  Petit  ThouuiTS,  flora  of  the  ialaiid,  in  hia  "Melanges." 

Captain  Oumicbiiera  aoouunt  of  the  inUuid  in  "  LiiiTi.  Tnuis.,"  Vol  XTI, 

t>.  49(}. 

For  deacriptiona  of  Uie  coUectionB  nf  pluits  mitde  bjr  me  iu  the  Triimde, 

«ee  list  of  j>ape»  relating  to  the  "  OhoUeiiger  "  Expedition,  at  the  end  of  thi»  ^ 

Book. 

'Far  a  description  of  (lallinnla  iiesiotia,  by  P.  U  Sclater,  F.R.8.,  Ac,  sed 

"  J'ixh;.  Z<x>l.  Soc,  iy55/'  p.  14(1. 
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For  notes  on  the  Zoology  of  the  Islands,  see  You  WiUemoee  Suhzn, 
"Proc.  R  Soc,"  No.  170,  1876,  p.  583. 

For  notes  on  the  Geology,  see  J.  Y.  Buchanan,  Ibid.,  p.  614. 

For  Birdfl,  see  "  Cabania  Uber  zwei  neue  Finken- Arten."  Journal  fUr 
Omithdogie,  1873,  a.  153, 154. 

The  ship  took  ten  days  to  reach  the  Cape  of  Good  Hope; 
the  only  interesting  feature  of  the  voyage  was  the  appearance  of 
the  various  southern  Oceanic  birds  which  constantly  were  to  be 
seen  flying  at  the  stem.  The  great  albatross  or  Cape  sheep, 
the  Mollymauk,  which  however  was  not  seen  far  from  land; 
the  Giant-petrel  (Ossi/raga  gigantea),  the  Cape  hen  (FroceUaria 
asquinoctialis),  the  Cape  pigeon  {Daption  capensis),  a  Prion  and 
a  Stormy-petrel. 
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CAPE  OF  GOOD  HOPK 

AlpMl  and  Fontmtion  of  the  Country.  Simona  Baj.  Appe&rance  of  the 
V^etation.  The  Itoad  to  Cape  Town.  Tlie  Silver  Tree.  Habits  of 
Bal)0(niB.  The  Rock  Habbit.  Habits  of  Rodent  Moles.  Kitchen 
lliddens.  Burijil  Places  of  Natives.  Antclo]>efl.  An  Ostrich  Farm. 
Tracks  of  AQimaU  in  the  Sand.  Great  Variety  of  Flowering  Planta. 
ClawlesB  Otter.  Land  Planarians.  Chameleon.  Jackass  Peng;iima. 
JidrlloKtoma.  Rare  Whale  with  Long  Tusks.  Peripatus  capeims,  the 
Ancestor  of  Insects.    The  Tumcou. 


BbnouB    Bay,    October    SSth    t«    December     Ifth,     1S9S. — We 

anchored  at  Simons  Bay  on  October  28l1i,  but  found  ourselves 
in  quarantine  because  we  had  had  yellow  fever  on  board  at 
Bahia. 

The  Cape  of  Good  Hope  lies  at  the  end  of  a  long  narrow 
promontory  running  nearly  north  and  south,  and  forming 
between  itself  and  Cape  Hangklip  on  the  east,  a  large  bay 
known  as  False  Bay,  whilst  at  its  point  of  origin  from  the 
mainland  and  on  its  east  side,  is  Table  Bay  with  Cape  Town  at 
its  head. 

The  promontory  has  a  sort  of  backbone  of  mountains,  which 
in  some  places  come  right  down  steep  into  the  sea,  in  others 
are  flanked  by  mure  or  less  ext^insivn  sand-flats.  The  moun- 
tains are  highest  towards  the  northern  extremity  of  the  ridge 
which  terminates  in  the  far-famed  Table  Mountain,  3,550  feet 
in  height.  Coust^mtia  Ben^;,  about  one-quarter  of  the  distance 
from  this  point  to  the  Cape,  is  3,200  feet  high;  the  remainiog 
moim tains  range  from  about  2,000  to  1,500  feet. 

The  sandy  flats  are  towaids  the  southern  part  of  the  pro- 
montory almost  confined  to  ita  Western  side,  the  steep  sloj^es  of 
the  mountains  on  the  False  Buy  side,  being  for  the  most  part 
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directly  by  the  seii,  but  at  the  beat!  of  False  Bay  a  wide 
kt  of  tint  sandy  plain  extends  riybt  across  the  head  of  the 
bay  and  roiiud  the  foot  of  Table  Mountain  northwards.  This 
plain  is  known  as  the  "  Cape  Flats." 

The  Cape  of  Good  Hope  is  at  the  tip  of  the  promontory, 
id  is  not,  as  I  used  to  think,  the  southernmost  point  of  Africa. 
ij»e  Agulhas  to  the  eastward  is  far  south  of  it. 
The  mountains  are  entirely  composed  of  a  hard  metamor- 
>hic  sandstone,  pas.sing  in  many  plac&s  into  a  white  quartzite 
'hich  is  disposed  in  perfectly  horizontal  stmta.  This  j^erfect 
remarkably  uniform  horizontality  of  the  rock-beds  is  the 
of  the  peculiar  form  of  the  Cape  land  surface  and  forms 
chief  feature  in  the  landscape. 

Evcrk^^'here  the  moimtains  rise  by  a  series  of  steps  with 
intervening  surfaces.  Table  Mountain  itself  derives  its 
name  from  its  horizontal  flat  top,  bounded  by  perpendicular  cliB's 
risin-  't  up  from  the  flats  ;  and  the  same  fonnation  being 

oonti:  '  hundreds  of  miles  inland,  the  country  continually 

nM6  in  steps  forming  successive  table  lands,  known  as  the 
Karroo  Plains,  about  2.000  feet  above  sea  level,  and  beyond  these 
le  Roggefeld,  3,500  feet  in  elevation. 
We  steamed  into  False  Bay  past  the  Cape  Point  lighthouse 
to  Simons  Bay.  where  is  the  dockyard.  The  long  range 
mountains  extenriing  from  Hangklip  along  the  eastern  shore 
False  Bay  in  the  district  known  as  Hottentots'  Holland,  seen 
the  distance  was  strikingly  beautiful,  with  soft  and  delicate 
[tlines,  and  lighted  up  with  beautifid  pink  and  violet  tint-s  as 
in  an  Italian  landscape.  I  was  astonished  at  the  beauty  of  the 
«oenery,  as  I  had  l)een  le<l  from  the  accounts  of  Simons  Bay 
expect  nothing  but  a  desert  of  sand. 

Simons  Bay  lies  on  the  east  side  of  the  Cape  promontory, 

about  half  way  up  the  west  side  of  False  Bay.    There  is  a 

rkyanl,  bouses    for   the   df»ckyard  officials   and  workmen,  a 

barrack,  a  naval  hospital,  a   small   town  of  one  street 

^tcLin^  along  the  shore,  and  a  few  houses  scattered  on  either 

\e  of  thcr*iad  wliich  leads  in  one  direction  towanis  Cape  Town, 

tlie  other  loM-ai-ds  Cape  Point.     The  town  stands  an  u  narrow 

;t  of  laud  com^msed  of  talus  from  the  hills  which  rise  iu 
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steep  slopes  hehind  it,  buried  more  or  less  in  different  pli 
glistening  white  sand. 

The  Jiills  about  the  Cai)e  district  have  all  on  exactly  similar 
appearance  as  far  as  tlieir  clothing  with  vegetation  is  concerned 
Tliey  look  ucit  unlike  Scotch  maorlaud,  being  covei'ed  every- 
where with  low  bushes  without  trees.  The  vegetation  lias 
a  general  brawnish  or  greyish  tint;  there  are  no  bright  greens  ii^B 
the  landscape.  This  arises  from  the  fact  that  the  plants  are^ 
nearly  all  evergreen,  and  have,  as  a  rule,  either  narrow  needle- 
like leaves,  like  the  pines,  or  leaves  covered  with  grey  downy 
hairs ;  in  fact,  all  sorts  of  contrivances  for  resisting  their  great 
enemy,  the  drought. 

The  moat  characteristic  feature,  however,  in  the  landscape  is 
the  showing  through  in  ail  directions  of  the  red  soil  between 
the   bushes    and   clumps   of  vegetation ;    the   iuterspares  not 
lieing  filled   in   with   giusses,  and  no  continuous  covering  a|H 
vegetation  being  formed. 

In  the  flowering  season,  from  Jime  to  August,  which  depent 
here  on  t!ie  rainy  season,  and    falls   thus  in  mid-winter, 
aspect  of  the  landscape  is  entirely  changed,  and  whole  tracts 
country  are  coloured  of  most  brilliant  hues.    We  were  too  lat 
for  this,  but  nevertheless  could  form  an  idea  of  what  it  must 
like,  because,  though  the  greater  nurabera  of  plants  of  each  of 
the  various  species  blossom  all  together  at  the  regular  seasoi 
of  the  species,  there  ai'e  always  to  be  found  stragglers  blossoi 
ing  at  other  seasons,  and  nearly  every  plant  can  be  collected 
flower  by  search  at  almost  any  period  of  the  year. 

Simons  Bay  is  84  miles  from  Cape  Town  by  road,  but 
railway  runs  from  a  village  called  Wynbe::g,  about  14 
distant  from  Simons  Bay,  to  the  t-own.     There  is  practically 
only  one  road  at  Simons  Bay,  for  though  two  others  start  wil 
great  promise,  the  one  along  the  shore  towards  Cape  Point, 
the  other  up  the  steep  hill  at  the  back  of  the  town  (Red  Hill)j 
they  soon  lose  their  character  and  dwindle  to  the  conditif 
of  mere  tracks  over  the  moorland,  very  difficult  for  a  stranj 
to  follow,  as  I  more  than  once  found.     Hence  "going  up  the 
road  "  or  "  down  the  road,"  is  the  tenn  at  Simons  Bay  for  visits 
to  and  fro  Cape  Town. 
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The  road  follows  the  shore,  being  cut  out  on  the  side  of  the 

!p  coast,  and  croaBes  at  several  places  sandy  seji  beaches,  where 

the  driver  keeps  the  horses  with  their  feet  at  the  very  verge  of 

the  surf,  because  the  sand  is  harder  here,  as  everyone  knows 

rho  has  had  to  walk  along  a  sandy  shore. 

The  c<inveynnces  are  two-wheeled  carts  with  a  hood  cover, 
:n  in  front  and  with  two  parallel  seats  placed  transversely. 
lere  is  a  pole  to  them,  and  a  pair  of  horses  are  always  driven, 
care  being  taken  as  to  balancing.  I  never  saw  a  pair 
horses  thus  driven  in  a  two-wheeled  vehicle  before. 
The  drivers  are  mostly  Malays,  of  whom  there  are  large 
ibers  in  Cape  To^vn  and  Simons  Town,  emancipated  slaves 
the  Dutch,  or  progeny  of  these.  Those  who  disregard  expense 
four  horses  to  one  of  tliese  traps,  and  the  mail  always  has 
It  is  a  shabby  cart,  like  the  rest,  Tlie  Malays  drive  well, 
manage  a  very  long  whip  to  a  nicety.  The  travelling  is  not 
a  cart  and  pair  to  Wynberg,  i.e.,  14  or  15  miles,  costs  15s. 
Half-way  to  W}Tiberg is  a  noted  wayside  inn,  called  "Fanner 
*s"  with  a  long  rigmarole  about  the  Gentle  Shepherd  of 
ibury  Plain,  over  the  door,  and  some  Latin  verse,  and  inside 
some  quaint  old  prints  illustrating  coarsely  the  Life  of  the  Prodigal 
Son.  Here  it  is  the  custom  to  sl-op  and  take  stimulants,  and  a 
peculiar  drink  of  milk,  eggs,  and  bnuidy  is  made,  and  is  hi(;hly 
recommended  for  anyone  coming  down  with  a  bad  liead  after 
tipation  at  Cape  Town. 

The  road  after  this  leaves  ttie  head  of  the  buy  behind  and 

ihes  over  part  of  the  flats,  and  passing  at  a  distance  High 

Low  Constantia,  where  the  celebrated  wine  is  made,  reaches 

fVuberg.     Wynberg  is  by  far  the  most  beautiful  spot  about 

Town,  and  almost  as  beautiful  as  any  Ullage  1  have  seeu ; 

then  nearly  all  its  beauties  are  derivative,  not  indigenous, 

from  tlie  fact  that  it  is  situate  in  the  midst  of  thick 

'es   and   plantations   of  otlier  trees.      Here  one  sees 

ing  together  the  European  pines,  the  oak,  poplars,  and  the 

tried   and   contorted  South   American    Cactus  {Cereus),  and 

terons  Australian  gum-trees  and  acacias. 

The  roatl  at  Wynberg  leads  through  a  grove  of  pines  for 

mile  or  more,  the  pines  meeting  overhead  and  forming  a 
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delicious  shade,  and  shutting  iu  the  road  on  either  hand  wi 
their  closely  set  stems.     No  doubt  the  very  trying  heat  and  glai 
of  the  open  sand-Hat  over  which  one  drives  before  reaching 
WjTiberg  grove,  makes  one  exaggerate  tlie  betmty  of  its  refresh-' 
ing  shade.     Even  amongst  the  grove  the  brick-red  dusty  so2 
stains  the  tnmks  of  the  trees,  and  after  long  absence  of  raiu 
turns  the  very  foliage  brick-red.     At  Wyuberg  is  the  crick 
ground  where  the  Army  pla}*8  the  Navy,  the  Army  the  Ca 
Town  Club,  and  so  on,  and  also  a  most  excellent  hotel,  kno 
as  "  Cogill's,"  after  the  proprietor. 

Above  Wynberg  are  the  talus  slopes  and  d^-rris  mounds  of 
Table  Mountain,  covered  with  the  wonderful  Silver-tree,  whose 
leaves  sliine  like  bumishetl  metal,  and  which  is  found  nowhe 
else  in  the  world  but  about  the  slopes  of  this  mountain  and  i 
immediate   neighbourhood.     It  does  not  even  grow  at  Simo 
Bay.     Nowhere  on  the  earth  but  just  round  this  one  mountain. 

The   Silver-tree    (Lcucadendron  argentcum)   is   one   of  the 
Proteactat,   wliieh  natural   order   is   characteristic  of  the   flora 
of  the   Cape  and  South  Australia,  the  genera  being  nearly 
equally  divided  between  the  two  regions,  and  found  scarcel 
anywhei-e  else.     A  lew  only  ore  found  in  ti-opical  Australia, 
New   Zealand,  South  America,  and  equatorial  Asia.    Anoth 
group  of  plants,  tlie  Restiace^B,  serve  further  to  connect  the  Cape 
with  Australia,  and  there  are  other  marked  alliances. 

The  wide  difference  between  the  West  and  East  Australian 
floni  has  been  treated  of  by  Sir  Joseph  Hooker,  and  the  greater 
resemblance  of  the  Western  Australian  flora  to  that  of  So 
Africa.  Sir  Joseph  Hooker  thinks  it  probable,  from  botani 
grounds,  that  Western  Australia  was  connected  with  the  Ca 
district  by  land  at  a  time  when  it  was  sevei^l  from  Eaa 
Australia. 

How  is  it  that  ]^Iarsupials  are  not  found  at  the  Cape, 
nevertheless  foimd  in  the  Great  Oolite  in  England  ?     It  wou 
seem  necessary  almost  that  they  must  have  been  present  at 
Cape  and  have  died  out,  unless  it  is  possible  that  Protaicfce 
Efji/iacefr  are  very  much  older  than  Marsupials,  in  which 
they  would  be  veiy  old  indeed. 

Table  Mountain  is  most  easily  accessible  from  this  aide,  and 
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vas  from  hence  that  I  ascended  it  with  Dr.  Mausell,  F.LS., 
M  my  guide,  who  gave  me  most  useful  infonuatiou  about  the 
Botany. 

From  Wynberg  the  rail  takes  one  in  about  half  au  hour  to 
HCape  Town,  the  train  stopping  at  about  half  a  dozen  villages  or 
^■Buburhs,   where  many  of  the   business  men  of  the  city   live. 
^fCai'e  Town  is  not  very  interesting  in  itself.     There  are  few  fine 
Hltuildiugs.     The  best  is  that  containing  tlie  library  and  museum. 
^        The  fiffieers  of  tlic  ship  liked  CajMs  Town  for  iUs  gaiety  and 
dancing.      I  enjoyed  Simons  Bay  most  thoroughly,  because  it 
is  a  place  where  one  can  get  at  once  amongst  wild  nature,  and 
►vcr  the  hills  and  moors,  amongst  the  rocks,  or  along  the  coast, 
come  into  immediate  relation  with  examples  of  nearly  all 
chwticteristic  South  African  animals  in  their  wild  condition, 
constantly  crossed  the  high  ridge  of  the  Cape  j)it»rLiontoiy,  just 
^e  Simons  Bay,  and  made  across  to  the  shore  on  tlie  other 
Tlie  whole  promontory  is  one  tract  of  open  moorlauJ,  with 
»uly  a   few  farms  and  houses  of  boers  with   email   holdings, 
kttered  at  long  distances  from  one  another. 
On  one  of  my  first  expeditions  I  came  across  a  troop  of 
baboons,  Cynoctphalus  porcarius,     Tliey  are  as  big  as  a  New- 
id  dog  when  full  grown.    They  live  especially  about 
4eft-clifis  and  steep  talus  slopes  leading  down  from  these 
the  sea ;  but  they  are  to  be  met  with  also  on  Uie  open  moor- 
»ve.     They  live  in  droves  or  clans,  of  30,  40,  or  even 
ro,  and  there  were  three  such  bodies  of  them  in  the 
ooantry  immediately   about   Simons   Buy,   and    in    the    tract 
fltretching  doM-n  to  Cape  Point. 

Wlien  on  the  feed,  two  or  three  keep  watch,  and  one  usually 

t hears  them  liefure  one  sees  them.  The  warning  cry  is  tike  the 
p^rmou  '*  hoch  "  much  prolonged.  As  soon  as  they  see  one, 
|hree  or  four  of  them  mount  cn»  the  scattered  rorks  so  us  to  have 
b  clear  view  over  the  buslies  and  healha,  and  watch  every  move- 
ment uf  the  enemy,  so  that  it  is  ejctremely  difficult  to  get  within 
■hot  of  them.  If  one  stands  still,  or  does  not  go  any  nearer, 
xiMielj  passing  by,  they  employ  theniselves,  as  they  sit  un- 
conceniediy.  in  scratching  in  tlie  usual  monkey  fashion ;  but  still 
lover  losing  sight  of  their  object  of  su-sincion. 
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Once  I  came  across  a  troop  on  a  sudden,  on  looking  over  a 
low  clift"  Tliey  dashed  off  at  a  tremendous  pace,  galloping  on  all 
fours,  till  far  out  of  shot,  when  they  climbed  up  on  to  a  rocky 
eminence,  and  calmly  sat  down  to  watch  me.  Tlie  baboons 
live  on  routs,  wliich  they  dig  up,  and  on  fruits,  and  they  turn 
over  the  stones  to  search  for  insects  and  such  food  under- 
neath. It  is  striking  thus  to  see  monkeys  roaming  about  on 
open  moorland,  where  tltere  ava  no  trees.  I  had  never  properly 
realized  the  fact  before.  ■ 

The  track  of  the  baboons  in  the  sand  is  unmistakable.  The 
foot  makes  a  mark  where  the  animal  has  been  galloping,  just 
like  that  of  a  child's  foot ;  the  fore-limb  makes  a  mark  not  half 
so  deeply  indented,  tlie  hand  being  used  merely  to  touch  on,  as 
it  were,  to  prepare  for  a  fresh  spring  with  the  feet.  I  found  the 
skeleton  of  one  of  the  baboons  in  a  cave  at  Cape  Point,  The 
animal  had  evidently  crawled  into  the  cave  to  die. 

Everywiiere  amongst  the  rocks  lives  the  Rock-Rabbit  (ZTyraa? 
capensis).  The  Rabbits  live  in  large  crevices  in  the  cliffs  or  under 
huge  masses  of  rock,  which  have  fallen  and  lodged  on  someM 
ledge.  In  the  places  frequentetl  by  tliem  the  rock  ledges  are 
covered  with  bushels  of  their  dung.  They  come  out  to  feed  in 
the  mornings  and  evenings,  but  also  bask  sometimes  in  the  hot 
sun  at  mid-day. 

They  are  very  inquisitive,  and  sit  up  on  a  rock,  and  look  atj 
one,  and  then  suddenly  dash  into  their  hiding-place.  After 
time,  if  one  remains  quiet,  tliey  come  out  for  another  look,  and 
afford  a  good  chance  for  a  shot.  Their  cry  of  alarm  is  a  sort  of 
short  hissing  noise,  not  a  whistle  like  that  of  the  marmots,  of 
which  animal  tiiey  immediately  remind  one,  tliough  so  widely  dif- 
ferent in  structure,  their  neai-est  living  ally  being  the  rhinoceros.  ^ 

They  had  young  at  the  time  of  our  visit,  and  I  met  with  two^ 
litters,  each  of  thme  young,  which  were  alwut  the  size  of  very 
large  rata,  with  soft  chocolate-brown  downy  hair.     The  young 
play   about   on    the   rocks    together   like    kittens,   chasing  one 
auother,  and  darting  in  and  out  amongst  the  clefts.    I  shot  two 
one  shot.     One  of  these,  when  dying,  made  a  regular  squeal  verj 
like  that  of  a  rabbit.     The  old  ones  arc  huitl  to  kill,  carrying  ol 
a  considerable  chai-ge  of  shot,  and  they  bite  very  fiercely. 
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Amongst  the  hoath  are  parti-id^es  and  a  few  quails,  at  some 
lis  plenty  of  the  latter  ;  but  juat  nnw,  only  n  few  were  to  be 
found,  and  Ihcy  were  breeding.  I  saw  two  nests.  In  the 
or  btislii^  are  so-called  "pheasants"  (Frait-colinus),  There 
ii»tn>*iufed  trui*  pheasants  about  the  foot  of  Table  Mountain 
in  coiwiderable  immbere,  presei-ved  for  shooting. 

A  large  shrike,  with  a  yelluwisli  breast,  is  the  ooiomonest 
and  most  conspicuous  of  the  smaller  birds  ;  but  tlie  most  iieau- 
tiful  are  the  little  Nedarinida:  or  Honey-birds,  which  here  take 
place  of  the  Humming-birds  of  South  America,  and  in  their 
gold  aiid  green  colouring  aiv  almost  e<p)al  to  tliem. 
Siiuous  Town  is  a  sort  of  small  gorge  or  chasm  in  the 
tnonntain-side,  where  there  is  a  waterfall  with  beautiful  ferns 
altuut  it,  and  where  above,  on  the  cliifs.  nest  imndieds 
'WS,  I  used  as  a  boy  to  wonder  how  chinmey  swidlows 
and  Iiouso  martins  managed  to  nest  before  there  wei'e  any 
huuMS. 

The  sandy  Hats  and  tiulds  al)OUt  the  sea-shore  are  covered 
with  mole-hills,  and  bored  in  all  directions  with  tunnels,  lai^e 
enough  to  admit  the  hand  and  arm  easily,  by  the  huge  Saud- 
ole  {Baikytrgiu  suUan).  JJuthrfcrt/ius  is  a  Kodent,  with  an 
ezcoMively  hmg  pair  of  projecting  lower  gnawing  teeth.  It  is 
a  foot  long,  and  covered  with  a  light  gity-brown  wilky  fur. 

There  ifl  another  similar  Rodent  mole  of  about  half  the  size 
(jOtarychus  capensia),  which  rather  affects  higher  land,  but  occurs 
etimes  with  BathyrrifHu. 

two  together  are  in  such  abundance  as  to  cover  tlie 
cuantry  in  all  iLirccttous  witli  molehills,  and  in  galloping  over 
tJko  WLnd  one  is  very  apt  to  be  thrown  heudlong  by  one  of  their 
piUeries  giving  way  under  the  horHe's  feet  I  had  two  Huch  folia 
in  one  day.  A  clever  horae,  brouglit  up  in  the  coujitry,  learns 
however,  whilst  turned  out  on  the  run,  Ui  lift  his  foot  out  of  a 
iiole  without  stumbling. 

It  is  the  custom  to  call  the  moles,  such  as  we  have  in  Europe, 
the  truf  moles,  and  to  regard  these  Rodent  moles  as  animals  which 
extraordinary  way  have  adopted  habits  not  projier  to 
but  natural  and  what  i»  to  Ih.^  cx|>ected  in  n  certain 
group  of  Insuctivoni.      But  in  reality,  there  seems  to  be   no 
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reason  why  the  one  set  should  be  the  true,  moles  rather  than  the 
other,  exceptiug  merely  as  a  matter  of  home  uomendaturo  and 
prejudice.  The  South  American  Rodent  mole,  the  "tueutuco" 
(Ctefwmi/s),  is  familiar  as  described  by  Darwin  in  his  Journal, 
And  besides  this,  there  are  all  the  Spalacijti,  or  Bliud-moles,  of 
which  there  ai*e  nine  genera,  including  BitOujergvs  and  Georythus^ 
forming  steps  towards  the  ground  squirrels.  Oeomys. 

Of  the  trut  moles,  or  Insectivora,  with  the  habits  and  outward 
shape  of  BaUiycrgns  and  Georyckus,  there  are  only  five  or  aix 
genera  in  all.  Why  shoiUd  not  Talpa  he  looked  upon  as  the 
plagiarist  ?  There  is  still  another  very  different  aninial,  with 
mole-like  habits,  the  little  armadillo  {Cklamyplwrusi)  of  the 
Argentine  Republic.  It  seems  remarkable  that  no  Marsupial  in 
Australia  has  become  modified  to  suit  mole-like  habits.  All 
other  Mammalian  habits  almost  have  been  adopted  by  Mar- 
supials. BaChyeryus  has,  like  our  Talpa,  a  bare  snout,  and  strong 
digging  hands  and  feet.  It  burrows  of  course  in  search  of  roots 
and  vegetable  food  only,  not  for  worms  like  Talpa. 

The  people  about  Simons  Town  have  un  idea  that  the  animals 
work  the  eaith  at  certain  stated  hours,  and  have  regular  periods 
of  rest ;  but  I  was  alwa)^  able,  by  going  over  a  good  deal  of 
ground,  to  find  one  working  at  iiny  time  of  the  day.  The  heaps 
thrown  up  are  huge,  a  foot  high,  five  or  six  times  as  big  as  those 
of  OUT  little  mole.  A  fresh  heap  is  betrayed  at  once  by  its 
darker  colour,  i.e.,  its  dampness ;  in  a  few  hours  the  dry  heat  cif 
the  Cape  reduces  it  to  a  glistening  white. 

One  has  not  long  to  watch,  standing  a  few  yards  off,  l»cfore 
the  fresh  heap  is  seen  to  heave  up,  three  or  four  times  in  suc- 
cession, as  the  mole  forces  freshly  scooped-out  earth  up  into  it 
from  l)eIow.  I  tried  at  first  shooting  into  the  heap  as  it  was 
thus  heaving,  in  tlie  hopes  of  getting  the  mole,  but  never  with 
any  success.  In  order  to  shoot  the  worker,  the  earth  should  be 
quickly  thrown  back  from  the  fresh  heap,  and  the  hole  laid  open 
to  the  air. 

One  then  has  only  to  retire  about  t«n  paces  and  wait  pa- 
tiently. The  mole  does  not  like  the  fresh  air,  and  in  the  coiuBe 
of  five  minutes  or  so,  comes  back  to  fill  it  up,  but  usually  puts 
its  head  out  for  a  moment  first,  to  find  out  what's  up,  though  it 
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cPTtaxnly  cannot  see  far  with  its  minuto  eyes,  which  are  not 
r  than  the  heads  of  ciirjwt  pins,  the  whule  eye-ball  when 
cted  being  not  bigger  than  a  tenth  of  an  inch  in  diameter. 
Of  course,  a  charge  of  shot  at  the  moment  the  animal  shows 
its  head  is  etlective.  But  the  easiest  method  of  getting  speci- 
mens is  OD  scraping  away  the  earth  from  the  fresh  mound 
to  insert  in  the  hoU^  a  oomini^n  mbbit  gin,  well  secured  with  peg 
string.  I  trapped  a  good  many  Baihyenji  in  tliis  way,  and 
0<<>rychu8,  Balhifertjua  is  very  fierce  whou  dmgged  out  of 
its  bole,  fast  by  one  leg  in  a  giu.  The  animal  bites  the  air 
ely  with  it6  euormuus  teeth,  which  project  an  inch  and  a 
from  the  lower  jaw,  and  makes  an  angry  hall-snarling,  half- 
grunting  noise. 

I  took  several  of  the  moles  on  board  the  sliip  alive  in  a  sack. 
I  let  tlic  sack  swing  by  accident  against  one  of  my  legs,  and  one 
Uie  moles  gave  mc  a  very  unpleasant  nip,  biting  tlirough 
Hack  and  my  clothi^. 

When  put  in  a  strong  wire  cage  the  mole  first  tried  to 
)W,  but  finding  that  absolutely  impossible,  tried  to  bite  the 
Mrire«  all  round,  and  that  failing,  became  sullen  and  quiet.  The 
can  evidently  see  for  short  distances. 
Besides  tliese  moIeM,  which  are  a  great  pest  in  gardens,  there  is 
a  little  Insectivorous  mole  {ChrysocUaris  iiiauraius),  the  Golden- 
mole,  which  ifi  not  more  than  half  the  size  of  our  English  mole, 
and  hu8  a  dark  sdky  fur  shot  with  moat  brilliant  metallic  golden 
lints.  This  mole  makes  quite  superficial  runs  in  the  ground,  so 
near  the  surface  that  the  earth  is  raised  all  along  the  run,  and 
hence  Uie  track  can  be  followed  everywhere  above  ground. 
When  one  of  these  is  seen  at  work,  it  can  be  thrown  out  with  a 
slick  or  4ptule  at  ouca 

I  several  times  went  over  tlie  hills  to  the  coast  on  the  other 
side  of  the  promontory.  At  White  Sands,  nearly  opposite,  are  a 
•cmc^  of  shell  mounds,  or  "  kitchen  middens,"  which  occur  also  at 
Gape  Point  and  many  places  along  the  coast.  There  are  huge 
mounds  of  large  Patdlas^  llaliotU,  and  other  shells ;  the  limpets 
•re  eo  large  as  to  make  convenient  drinking  cups. 

All  about  tlie  mounds  are  tu  be  found  vaiious  stone  iniple- 

ther  Buslunon  or  Hottentots,  who 
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made  the  mounds  (probably  Bushmen),  There  are  flat  stones, 
each  with  a  long  shallow  groove  worn  on  them,  and  small 
cylindrical  stones  \ying  alx)ut  which  fit  the  hand,  and  have 
evidently  been  used  for  rubbing  up  and  down  the  grooves,  and 
have  indeed  thus  worn  them.  The  use  of  these  grooved  stones 
is  uncertain.  The  usual  idea  is  that  various  bulbs  and  roots 
used  by  the  midden  people  were  groimd  in  them.  Perhaps 
they  used  them  partly  for  pounding  or  nibbing  tender  the  hard 
muscular  foot  of  Halxotis,  Patella,  and  other  Gasteropoda,  to 
prepare  thom  for  eating. 

IJaliotis  (tlie  lai^  Ear-shell)  is  prepared  now  at  the  Cape 
for  eating  by  pounding,  as  also  at  the  Channel  Islands,  The 
HalioliA,  OS  cooked  at  the  Cape,  is  excellent,  quite  a  luxury. 
No  iron  is  allowed  to  touch  it  in  preparation ;  it  must  be  got 
out  of  the  shell  with  bom  or  wood  implements,  then  pounded 
with  stone  or  wood  and  Anally  stewed.  It  is  considered  tliat  if 
iron  touches  the  animal  it  becomes  rigidly  contracted  and 
hopelessly  tough.  It  is  quite  possible  that  the  popular  opinion 
may  be  correct,  and  that  contact  with  iron  may  produce  a  rigid 
tetanus  of  the  muscles. 

Some  of  the  grooved  stones  have  grooves  on  both  sides,  one 
groove  having  lieen  evidently  worn  out.  Some  of  the  grooves 
are  as  much  as  a  foot  long  and  two  inches,  or  a  little  more,  in 
width. 

Besides  these  stones  there  are  the  well-known  digging  stones ; 
circular  dLsc-shaped  stones,  perforated  in  the  centre.  The  stone 
is  passed  over  a  stick,  the  lower  end  of  which  is  hardened  in  tlie 
fire  or  thrust  into  an  antelope  s  horn,  and  the  stick  thus  weighted, 
is  used  by  the  Bushmen  and  Hottentots  to  dig  roots.  A  Bush- 
man whom  tlie  lat.e  Dr.  Bleek,  the  distinguislied  South  African 
linguist,  had  under  liis  charge,  called  the  apparatus  a  squaw's 
stick,  because,  of  course,  the  squaws  have  to  do  the  digging.  He 
showed  us  how  it  is  used. 

Well-made  spear  and  arrow-heads  and  scrapers  are  found 
with  these  things,  but  are  comparatively  scarce,  and  far  more 
abundant  on  the  Cape  Flats. 

Very  broken  pieces  of  a  coarse  pottery  are  common  alxjut 
tlie  refuse  heaps.    The  pottery  is  black,  and  seen  on  fracture  to 
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bo  full  of  fragmeutfi  of  quartzite.  I  found  two  pieces  with 
handled,  evidently  the  side  handles  of  pots.  In  the  Cape 
MuMum  are  plenty  of  similar  p>ieces,  and  also  a  drawing  on 
a  small  slab  of  stone,  from  a  neighbouring  cave  which  waa 
probably  a  home  of  the  midden  people. 

The  middens  lie  in  places  where  there  are  banks  of  shifting 
aa&d.  As  the  sand  shifta,  there  are  exposed,  all  altout  on  the 
slopes,  heaps  of  stones,  evidently  put  together  for  some  purpose, 
A  considerable  number  of  human  Iwnes  were  lying  about,  I 
turned  over  several  of  the  stone  heaps  which  had  evidently  been 
hitlierto  undisturbed,  and  excavated  for  a  short  deptli  beneath 
Ihem  without  tindlng  any  interments ;  but  in  one  case  a  complete 
skeietun  lay  around  one  of  the  heaps,  and  at  Cape  Point  I  saw 
a  Mcoud  one  lyin^  liene^th  a  similar  heap,  having  been  evidently 
boricd  in  a  crouching  position  with  the  body  imstraightened 
■Her  deatli.  The  majority  of  the  stone  heaps  liave,  however, 
certainly  not  lx?en  graves,  Imt  are  very  possibly  the  remains 
of  places  where  fires  have  been  lighted. 

The  sand  at  White  Sands  is  calcareous.  As  it  shifts  before 
the  wind  it  in  many  places  buries  bushes  growing  near  the 
shore.  These  die,  and  their  stems,  buried  in  the  sand,  decay, 
and  in  doing  so  set  free  a  certain  amount  of  acid  which  brings 
abuat  a  solution  and  rodeposit  of  calcareous  matter  in  the 
mimL  The  sand  immediutely  surrounding  the  stems  is  thus 
eemented  into  a  solid  mass  which  encrusts  the  remains  of  the 
haric.  The  w{K)d  dewiys  away,  and  a  pipe  with  a  wall  of 
cemented  C}Ucart<>us  sund  is  the  result.  The  sand  shifting 
agun,  thcae  pipes,  which  are  often  branched,  are  left  exposed  on 
the  beach.* 

In  my  excursions  to  White  Sands  1  often  stopped  at  the 
cottage  of  an  old-fashioned  "  lx)er."  He  was  a  lx>er  in  a  veiy  small 
way:  an  old  num  wlm,  at  the  age  of  nearly  sixty,  luul  married 
a  young  wife.  He  was  partly  of  French  parentage,  many  French 
hating  come  to  the  Cape  at  the  time  of  the  lievolution.  These 
people  were  wondertully  hospitable,  and  gave  me  milk,  coffee, 

*  iMrwiu  oliM'n'Cfl  («imib\r  structarea  in  Australia,  but  in  this  cue  the 
carltMS  left  by  the  decnying  branclieB  bad  beeu  tilleil  iu  by  hard  calcoreoiia 
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and   Cape    brandy,   and  were    delighted    to    hear   about   t 
"  Challenger's  "  voyage. 

The  old  man  had  a  huge  old  Dutch  bible,  150  years  old, 
with  pictures,  mayjs  and  commentary.  He  prided  himself  very 
much  on  his  knowledge  of  it,  and  got  it  down,  put  on  his 
spectacles  and  showed  me  the  map  of  the  Garden  of  Eden,  with 
Adam  and  Eve  and  the  rivers.  He  knew  it  by  heart,  and 
evidently  considered  it  as  of  perfect  geographical  accuracy. 
But  the  commentary  was  his  delight.  It  was  the  true  old 
goepel  that  he  loved.     He  terribly  disliked  modern  innovationa. 

I  was  led  to  cultivate  his  acquaintance,  because  he  let  slip 
at  our  first  interview  the  information  that  he  knew  where,  close 
by,  there  was  the  skeleton  of  a  Hottentot  lying  under  a  rock. 
Directly  he  had  said  so  I  saw  that  he  repented,  and  at  first  he 
would  not  hear  of  showing  me  tlie  place.  He  said  he  was  afraid 
the  ghost  of  the  skeleton  would  haunt  him. 

It  was  a  long  time  before  his  wife  could  laugh  him  out  of 
this  notion.  Eventually  he  showed  me  the  place,  but  un- 
fortunately the  bones  were  rotten  and  the  skull  was  battered 
in,  the  man  having  apparently  been  murdered,  whether  Hoit- 
tentot  or  no,  and  half  coveix'd  up  in  a  hurry  with  a  few  stones. 

I  had  naturally  a  desire  to  see  wild  antelopes  at  the  Capei 
I  did  not,  however,  in  the  least  expect  to  see  one  without  going 
into  the  interior,  and  was  surprised  to  find  that  antelopes  still 
exist  in  the  Cape  peninstila,  and  I  had  a  shot  at  three  of  them 
on  the  very  Cape  of  Good  Hope  itself.  I  had  an  erroneous 
notion  concerning  antelopes,  that  they  all  lived  in  much  the 
same  way,  forming  vast  herds  that  roamed  over  fiat  plains,  and 
performed  migrations  in  bodies  from  one  place  to  another  u 
scarcity  of  food  necessitated. 

Now,  however,  I  found  that  the  various  species  are  mostly 
totally  different  in  their  habits.  Some  are  nocturnal,  80>me 
diurnal ;  some  live  on  the  mountains,  some  on  the  plains,  some 
amonj^t  the  bushes,  some  in  forests ;  some  are  gregarious,  others 
solitary. 

The  antelopes  are  all  called  "  Bok "  (goat),  pronounced  in 
the  country  "  Buck  "  by  the  Cape  people.  The  two  antelopes 
about    Simons   Town  are  what  the  Dutch  named,  from  ita 
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reaeanblance  to  that  animal  the  roebuck,  "lilieebok"  {PeUa 
eapreola)  and  the  "  Gr>8b6k"  (grey  goat)  (Gaiotra^ua  vtdaiwtiit). 
The  Rheebfik  lives  about  on  the  stony  hills  and  rocks  in 
amall  herds  of  from  six  to  a  dozen,  or  so.  There  are  now  forty 
or  fifty  of  tbeae  antelopes  on  the  estate  of  a  Mr.  McKellor  at 
Cape  Point,  and  there  are  plenty  of  Grysbcik  there  also.  I 
twice  went  over  to  Capo  l*oint  Farm  from  Simons  Town  to 
htint  these  antelopes. 

The  RheeUik  are  shot  eitlier  by  being  stalked,  or  more 
easOy  by  Imin;;  driven^  they  uKing  regidar  passes  in  the  hills 
where  gnns  can  be  posted.  The  IlheelK>k  is  as  large  as  a  small 
Ikllow  (leer,  and  of  a  light-grey  colour ;  it  is  extremely  di^cult 
to  Bee  it  at  any  distance,  it  being  so  like  in  colour  to  the  buali 
and  rocks.  It  is  only  as  it  moves  its  tail  and  shows  the  white 
midorueath  it,  that  the  hunter  catches  sight  of  it  at  first ;  the 
white  patch  under  the  tail  is  certainly  a  very  material  dis- 
advutage  and  source  of  danger  to  the  animal.  It  is  veiy  wary 
and  difticnlt  to  stalk ;  it  feeds  in  the  day-time. 

Thd  Grysbok  on  tlio  otlier  hand,  lies  hid  iu  the  thickest 
biiftbes  or  beds  of  reed,  during  the  day,  and  only  comes  out  to 
feed  at  night  time.  It  is  very  small,  less  than  half  the  size  of 
iLe  liheeUik.  When  rain  has  fallen,  it  is  easily  tracked  to  its 
lair,  and  turned  out  and  killed  with  shot,  but  in  dry  weather  the 
only  chance  for  the  sportfimau  is  to  drive  it  uj*  by  riding  through 
boshes  and  shooting  fr*jm  horseback,  or  to  turn  it  out  with 
I  saw  one  only  daih  for  a  moment  Uirougli  the  busli,  spring 
lightly  over  a  mass  of  thick  low  scrub,  and  disappetir  instantly 
in  Uie  bush  again,  before  I  could  get  my  gun  to  bear.  The 
animal  is  of  a  dark-red  colour.  Mr.  McKellar  used  to  hunt  the 
Cirysbiik  with  Itcagles  with  great  success. 

Mr.  McKellar,  who  was  most  kindly  hospitable,  has  an 
ch  farm,  but  his  flock  of  birds  was  not  very  large  at  the 
of  our  vii(it,  he  having  ha<l  Itad  luck  at  lirst  in  breeding. 
He  owns  the  actual  Cape  of  Good  Hope  and  a  long  stretch  of 
the  moorland  adjoining,  and  has  tlirown  a  w ire  fence  right  across 
Uie  peninsula,  so  as  Ut  give  his  ostriches  the  ruu  of  a  large  tract, 
•Cntohing  right  down  to  the  Cape  itself.  One  old  hen  ostrich 
was  a  pet  about  the  house,  but  used  to  do  sad  damage  in  the 
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Ibrm-jard,  eating  the  voung  goslings,  swalloxring  them  like 
eysters.  It  was  amusLng  to  go  with  Mr.  McKellar  into  one  of 
his  breeding  paddocks ;  here  a  pair  of  ostriches  wore  brooding 
on  a  nest  of  eggs,  dividing,  as  usual,  the  lalour  between  them. 
The  cock  was  vety  sava^  and  attacked  all  intruders,  so  his 
master  had  a  long  pole  with  a  fork  at  the  end  of  it,  and 
when  the  ostrich  ran  at  the  party,  he  caught  its  neck  in  the 
fork.  The  ostrich  was  excessively  enragetl.  but  soon  had  to  give 
in. 

A  kick  from  an  ostrich  is  well  known  as  very  dangeroits, 
Tlie  only  thing  to  do  when  attacked  without  means  of  defence, 
Mr.  McKellar  said,  is  to  lie  flat  down  and  let  the  binl  walk  on 
yon  till  he  is  tired.  I  was  astonished  at  the  brightness  of  the 
red  colouring  devclo|ied  on  the  front  of  the  legs  of  the  cock 
binl  during  the  breeding  season.  The  ornamental  ap]>earance 
of  the  bird  is  greatly  enhanced  by  it 

A  narrow  but  strong  and  high  pen  was  provided  for  plucking 
the  binls  in.  They  are  driven  into  it  anil  held  fast.  It  is  founil 
better  to  pluck  the  feathers  out  than  to  cut  them  off.  The 
stumps,  if  left  in,  are  apt  U^  cause  trouble, 

Vi>ung  ostriches,  when  tirst  fr\»m  tlie  egg,  have  curious  homy 
plates  at  the  tips  of  their  featliers,  like  thoee  in  the  feathers  of 
one  of  the  Indian  jungle  fowls,  and  some  other  birds  not  in  the 
least  related  to  one  another 

The  Cape  Peninsula  becomes  veiy  narrow  towards  its  ter- 
mination, and  emb  in  two  capes.  Cape  Point,  on  wliich  is 
the  lighthouse,  and  the  Cape  of  Good  Hope.  The  Cape  of  Good 
Hope  itself  is  a  mass  of  rock  terminating  in  perpendicular  cliffs 
towards  the  sea,  but  with  ledges  here  and  there  on  which 
numbers  o(  c^>ruiorauts  (Pkaiiaeeeonx  cspMuu)  nesi. 

Behind  the  terminal  tockj  mass  is  a  waste  of  white  saud,! 
horribly  dazzling  to  the  eyee  in  bright  sunshine.  Similar  sand, 
loose  and  deep,  si>  that  one's  fiiot  sinks  into  it  at  every  step,  liea 
aU  around  the  farm-house,  but  is  more  or  less  covered  vrith 
fanalna.  Thia  sand  is  terribly  tiring  to  walk  on.  but  after  a  little 
nm  tbe  vmrioiiB  aniinab  can  be  tracked  ou  it  as  easily  as  on  fVesh 
aaow,  and  it  ta  Ibtu  that  they  aie  best  hiuit^ii 

Tbe  boys   thus    find   numtvrs  of  small  tortoiaes  {Tiahuh 
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^oemetrica),  wliinli  nrv  here  in  j^rcat  numbers,  extremely  pretty 
onea  with  embossed  shells.  These  shells  are  often  made  to  do 
duty  as  onianieiital  paper  weights,  being  filled  with  lead  Besides 
thf^iii  there  are  tiie  tracks  of  tlie  varinus  snakes.  A  broad  groove 
vrith  a  much  nanrtwer  groove  in  its  centre,  marked  by  the  tip  of 
the  tail,  is  made  by  the  terrible  Puff-adder  (Clotho  arietaru),  on 
which  one  always  stands  a  chance  of  treading  wlien  walking 
about  Then  there  are  Cobra  tracks,  and  tracks  of  numei-ous  other 
ce.  Koth  Cobras  {naja  hnje  ?)  and  Puff-adders  are  sufficiently 
itmndant  alK)ut  Simons  Town.  I  ha<l  four  or  Bve  adders  and 
two  Cobras  brought  me  to  preserve.  ITie  Cobra  was  caught 
swimming  in  the  sea,  just  off  the  dockyard. 

Again,  there  are  tracks  of  the  Ichneumon  ^HrrpeMe^),  called 
br  0ome  name  sounding  like  "moose  haunt,"  and  those  of  the 
Mu^k-Cat  {(rfnfUa  /efin/i),  Iwth  extremely  destructive,  and 
trapped  and  hunted  with  all  energy  by  tlie  farmers.  There  are 
tracks  of  porcupines  loading  to  tlieir  lioles,  wliich  are  often  in 
the  caves  abnut  the  sea  cliffs,  and  have  stray  quills  lying  about 
their  mouths,  sufficient  evidence  of  the  nature  of  the  inhabitant. 
lliere  are  Rock-rabbit  tracks,  and  there  are  tlie  tracks  of  the 
KLebbok  and  CSrysbok,  all  to  bo  retulily  distinguished  by  an 
eye. 
**HSe  RTcat  variety  of  the  flowers  at  the  Cape  is  a  source  of 
constant  intcn^st  t^  thr  naturalist.  It  is  also  pleasant  to  see  in 
tlieir  wild  condition,  laige  uund>er8  of  beautiful  flowers,  with 
which  onii  has  long  l>ee?i  familar  nsthechit^f  dtjcoration  of  green- 
hoiuten  at  Uortw,  All  over  tlie  hills  grow  "  Kverlastings"  (IfeU- 
ehry»wm),  some  with  large  snow-white  flowers,  others  of  various 
bright  tints.  There  is  an  endless  variety  of  handsome  heaths. 
and  numerous  familiar  Pelargoniums.  Amongst  bulbs,  there  aro 
rarioua  showy  Gladiolus  and  various  species  of  Iris,  and  the  lull 
while-flowered  Aroid  (RuJwrdia  (rtJiiofnca),  commonly  called 
*  Armm,"  without  the  white  spathe  and  golden  Rpa4lix  of  which 
no  En^ish  conservatory  is  comphle  ;  all  these  are  vcr}' common. 
I  hail  not  before  I  saw  the  Cape  flora,  realized  the  wonderful 
t?r  of  change-ringing,  as  it  were,  in  jdants.  Here  may  be  seen 
nt  with  a  yellow  flower,  very  like  a  dandelion,  but  with 
lMiv«M  dark  on  the  upper  nurface,  and  downy  beneath,  yet  in 
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shape  like  those  of  our  familiar  plant.  Clase  by,  one  un 
with  a  similar  flower  with  needle-like  leaves,  like  those  of  a 
heath ;  close  by  again,  is  another  growing  on  a  low  bush  with 
leaves,  something  in  the  style  of  those  of  the  holly :  then  again, 
another  with  extremely  sharp  stout  thorny  spines  for  leaves, 
then  another  heath-like,  but  with  the  leaves  reduced  to  small 
tubercles.  Tliese  are  all  forms  with  this  one  sort  of  flower  {I 
speak  only  as  to  outward  appearance).  One  easily  finds  a  white- 
flowered  daisy  as  it  were,  ringing  similar  changes,  and  so  on. 
Loltcbas,  again,  are  to  be  seen  with  exactly  similar  looking  blue 
flowers  ringing  all  the  changes  of  heath  forms,  spiny  forms,  &c. 

Amongst  the  animals  which  live  on  the  Cape  Peninsula, 
the  Clawless  otter  {Lutra  inuji^tis),  is,  worthy  of  mention :  it  is 
a  very  largo  otter,  twice  or  tliree  times  as  large  when  full  grown 
as  the  European  one.  It  lives  about  the  salt  marshes  and  lakes, 
and  is  tolerably  common ;  it  hunts  like  the  South  American 
marine  otter,  in  companies,  but  only  of  three  or  four.  It  has  no 
claws  on  the  fore  feet,  having  lost  them  by  natural  selection  in 
some  way  or  other,  and  on  the  hinder  feet  the  claws  are 
wanting  on  the  outer  toes,  and  only  nidiment^s  of  them  remain 
on  the  middle  ones.  There  are,  however,  pits  marking  the 
places  where  the  claws  used  to  exist  The  webbing  between 
the  toes  is  also  in  this  otter  rudimentary ;  the  beast  altogether 
is  very  heavily  built,  with  the  head  very  broad  and  powerful 
It  appears  to  be  an  otter  bent  on  returning  to  land  habits. 

I  found  two  species  of  Land  Planarian  worms  on  some 
Americjin  Agaves,  in  the  grounds  of  the  Observatory.  At  firet  I 
thought  these  Planarians  might  have  been  introduced  from 
South  America  with  the  Agaves,  but  they  correspond  in  stiiicture 
exactly  vsith  the  genus  lihi/Tichodemiis  of  Ceylon,  and  seem 
certainly  indigenous,  although  Land  Planarians  were  not  hitherto 
known  to  exist  in  Africa.* 

A  small  Chameleon  is  very  abundant  evcr>'where  on  the 
hedges  near  Cape  Town.     We  had  one  alive  in  the  ward-roora  ; 

*  For  a  (]«flcriptioD  of  tliese  Plonuriaiui,  and  an  account  of  the  Land 
PJaDAri.infl  obtained  during  the  Toyage  eteewhtre,  see  H.  N.  Moeelej^ 
"  Noten  on  the  Structure  of  BeveraJ  fonufl  of  Land  PlnniinAni*."  Qaar. 
Joum.  Micro.  Sd..  Vol.  XV 11,  New  Ser.,  p.  273. 
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,it  WM  qmtu  tMD©  and  roatcd  quiotly  on  a  bunch  of  twi^s,  hunR 
Ivp  to  the  lamp  rail,  and  would  whip  ilt4*s  out  of  onus  fingers 
from  a  distance  of  at  iNist  four  inclius  with  its  tongue.  It  f^vt 
birth  to  three  young  ono^  ono  night:  they  twisted  tlieir  taila 
|}ound  the  twigH  on  whioli  the  inotlier  was  reposing  at  once,  and 
%i  once  began  catching  Hies ;  but  our  house-flies  were  too  big  for 
mouths  to  swallow,  and  they  had  to  chow  away  at  them 
long  time  before  Uicy  couhl  get  any  juice  out  fif  tlienu 
\i  the  floa-shore  at  Simons  Iky,  are  quantities  of  oor- 
or  shags,  as  they  are  called  {Phidacrocx>r(ur.  eapensis) ; 
they  sit  in  gnmps  on  all  the  rocks  about  the  town,  and  bask  in 
the  fnin.  and  at  times  appear  in  vast  llights  darkening  the  air. 
GaDneta  (Suia  capfnsijf)  are  constatitly  in  sight,  and  gulls  {Larxm 
damitiicanm)  ever  flying  over  the  water. 

1  paid  a  visit  to  an  island  in  False  Bay,  called  Seal  Island, 
It  ia  A  mere  shelving  rock  on  which  it  is  only  possible  to  land 
on  very  favourable  nccnsions.  The  whole  place  is  a  rookery 
of  the  ilackiuts  {H>nguin  {SphenhcuH  denursa).  It  is  an  ugly 
bird  as  compaivd  with  the  crested  penguin  of  Tristan  da 
Cunha;  tlie  bill  is  blunt^er^  but  the  birds  can  nevertheless  bite 
hard  with  it :  [all  the  penguins  seem  to  bite  rather  than  peck], 
Tlje  birds  hero  nested  on  the  open  rock,  which  was  fully  ex- 
tbo  burning  sun  and  occasional  rain.  It  must  not  be 
that  either  penguins  or  albalnws^is  are  ncccKsarily 
tiit4inls  of  cold  climau*.s»  a  species  of  penguin  and  tui 
aJUitp>sA  breed  at  the  Galapagos  Archipelago,  almost  exactly 
on  the  wjuator. 

There  was  not  a  blade  of  griu^a  on  the  rock,  but  it  was  covered 
gaano,  with  bttle  pools  of  filthy  green  water.  The  birds 
under  big  stones,  wherever  there  was  place  for  them ;  most 
the  neatB  wera,  however,  quite  in  the  otmn.  Tlie  nests  were 
fbnaed  of  small  stones  and  shells  of  ii  Bafmiu^,  of  wliich  there 
veie  bMps  washed  up  by  the  surf,  and  of  old  bits  of  wood,  nails, 
and  bits  of  rope,  picked  up  about  the  ruins  of  a  hut  which  were 
noting  on  the  Island,  together  with  an  old  sail,  sumo  boat's  spars, 
and  bags  of  gtiano,  evidently  left  Iceland  by  guano- aockers.  The 
object  of  Uius  making  the  ni^st  is  no  doubt  to  some  extent  to 
aocure  dmiDAge  in  case  of  rain,  and  to  keep  the  Gggs  out  of 
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water  wMluiig  over  the  rocks ;  but  the  bird*  mdoitly  InvB  % 
Kit  of  raagpie-like  ddight  in  amontiflB:  ^wiiii  wnofdlm- 
mieus  at  tlie  Falkland  lalandA,  siznOarij  ooOecta  vanoiialj  ookmted 
pebbles  at  the  BKNUh  of  ita  baiTOv.  Two  pain  of  the  birds  had 
baik  ioaide  the  ndos  of  the  hat 

AR  the  binlfl  fought  furiously,  and  were  rery  hard  to  IdlL 
They  make  a  Doiae  veij  like  the  bngriog  of  donkeys,  hence  their 
name ;  they  do  not  hop,  but  run  or  waddle.  They  do  not  le^ 
out  of  the  water  like  the  crested  penguins  when  swimming,  bat 
merdy  come  to  the  sinfiioe  and  sit  there  like  docks  for  a  while, 
and  dive  again.  We  dragged  off  a  number  in  the  boat  for 
stttfling.  and  took  young  and  eggs ;  the  old  ones  fonght  hard 
in  the  boat  and  tried  to  bite  one  another's  eyes  oat. 

There  was  a  large  flock  of  terns  on  the  rock^  rendering  it 
qoite  white  on  one  part,  but  they  were  not  nesdii^.  There  wera 
plenty  of  shags'  nests,  some  few  with  yoong  ones,  bat  nMSt  of 
them  were  already  relinquished :  they  were  built  on  a  hi^er 
standing-piece  of  the  rock,  and  were  lai)je  round  deep  nests  made 
of  dried  seaweed. 

There  is  a  great  fishery  at  the  Cape  of  a  fish  called  *  Snooik,^ 
sort  of  Barracuda,  which  is  salted  and  dried,  and  sent  mainly 
Mauritius  for  sale.  The  Snook  boats  were  always  to  be 
aliout  in  the  bay.  The  fish  are  caught  with  a  hook  and  hne, 
whilst  the  boat  is  in  motion.  The  fishermen  are  especially 
careful  not  to  get  bitten  by  the  fish  as  they  haul  them  in  ;  wounds 
caused  by  tlie  bite  of  the  fisli  are  said  to  fester  in  a  violent 
manner  as  if  specially  poisoned. 

The  fish,  however,  which  is  most  interesting  from  a  scientific 
point  of  view,  which  is  caught  at  the  Cape,  is  a  large  Myxinoid 
(Bddlostamd)  allied  to  the  lamprey.  Two  or  three  of  these  were 
caught  with  a  hand  line  and  fish  bait  from  our  ship  whilst 
at  anchor  at  Simons  Bay.  and  they  are  not  at  all  uncommo 
though  so  very  rare  in  European  museums.  The  spedme 
caught  were  nearly  three  feet  in  length.  They  swallowed  the 
hast  far  down,  and  astonished  the  sailors  by  the  immensa 
quantity  of  gelatinous  slime  which  they  discharged  from  the 
surfaces  of  their  bodies  when  drawn  on  board.  The  slime  forma 
masses  of  a  Jelly-like  substance. 
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The  villoged  between  Siinous  Bay  aud  Wynberg  have  fences 
le  of  various  bones  of  whales.  A  whale  fishery  was  formerly 
carried  on  here,  but  no  longer  pays.  An  extrenuily  interesting 
and  very  rare  whale  is  occasionally  procured  at  the  Cape.  It  is 
a  Zipliioid,  Afcsoplodon  layardii.  The  Ziphioids  are  a  group  of 
the  toothed  whales  and  allied  to  the  Hperm  whale.  They  liave 
the  bones  of  the  face  and  upper  jaw  drawn  out  aud  compressed 
into  a  long  beak-like  snout  which  is  comijosed  nf  solid  bone, 
hard  and  compact  like  ivory.  The  upper  jaw  is  devoid  of  teeth, 
having  lost  them  in  the  process  uf  evolution,  and  tlie  lower  jaw, 
which  is  lengthened  and  pointed  to  correspond  witli  the  upper, 
retains  but  a  single  pair  of  teetL 

In  the  species  in  question,  Afcsoplodon  layardiiy  these  two 

t. teeth  in  the   adult  animal  become  lengthened   by  continuous 

th  of  the  fangs  into  long  curved  tusks.     These  arch  over  the 

tipper  jaw  or  benk,  and  crossing  one  another  above  it  at  their 

»tipa,  form  a  ring  round  it  and  lock  the  lower  jaw,  so  that  the 
auimid  can  ordy  open  its   mouth   for  a   very   small   distance 


retail 

ieeth 

pDWl 


flf  Xjao|A(Hlon  bijAnlU.  ?  Lower  Jaw ;  a  mmll  cap  ol  dvoilne  od  ihe  looUi.  3  Top  ut  loww 
mmtnm  lb«  rront,  ttiowtar  the  nag  tanoni  by  ttu  baeih.  Cupteil  rnnn  Uw  Bri«l»h 
OUilOfU  of  S«aU  mad  WhaU'*. 


iudeed.    Tlie  tusks  ate  seen  always  to  be  worn  away  in  front 
by  the  grating  of  the  confined  upper  jaw  against  them.     How 
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the  animal  manages  to  feed  itself  under  these  conditionfi 
mystery. 

It  ifl  remarkable  that  the  main  moss  of  each  tusk  is  made  up 
of  what  appears  as  an  abnormal  growth  of  the  fang.*  The 
actual  conical  tooth,  tliat  is  the  original  small  cap  of  dentine  of 
the  tooth  of  the  young  animal,  which  corresponds  to  the  part  of 
the  tooth  showing  above  the  gum  in  other  whales,  does  not 
increase  at  all  in  size,  but  is  carried  up  by  the  growth  of  the 
fengs,  and  remains  at  the  tips  of  tlia  tusks  as  a  sort  of  wart-like 
rudimentary  excrescence. 

Specimens  of  Mesoplodon  layardii  are  excessively  rare,  and 
I  sought  diligently  for  such  during  tlie  whole  of  my  stay  at  the 
Cape,  and  was  rewarded  by  procuring  parts  of  two  skulls.  One  of 
these,  a  skull  without  the  lower  jaw,  I  found  near  Mr.  McKellar's, 
at  Cape  Point.  The  skull  was  exposed  on  the  beach,  being  stuck 
up  with  its  beak  thrust  into  the  sand  to  be  used  as  a  ri6e 
tai^et. 

The  animal,  as  Mr.  McKellar  told  me,  hud  come  ou  shore 
about  eight  years  before.  It  yielded  oil  of  a  very  superior 
quality,  which  sold  for  more  than  twice  the  price  of  ordinary 
whale  oil.  It  was  alx)ut  10  feet  in  length,  and  was^  as  far 
as  he  remembered,  coloured  black  on  the  back  and  white  on  tlie 
belly,  with  a  conspicuous  line  of  demai-cation  of  the  colours  on 
the  side.    The  beast  had  the  usual  tusks. 

The  other  specimen  consisted  of  the  snout  and  lower  jaw, 
with  the  tusks  of  another  example  of  the  species.  It  was  given 
me  by  Mr.  A.  M.  Black,  of  Simons  Town.  The  animal  came  on 
shore  at  Walwick  Bay  in  1869.  It  yielded  80  gallons  of  oil, 
and  was  from  16  to  18  feet  in  length.  It  is  remarkable  that 
these  wlmles  seem  never  to  be  met^nth  or  caught  at  sea  They 
always  are  procured  by  their  running  on  shore.  The  Zipliioids 
are  especially  interesting,  because  many  species  were  abundant 

*  Prof.  Oweu,  with  the  aiziglo  original  apecimen  only  before  him, 
ooaridered  that  the  tiiakjs  had  acquired  "  an  abnormiJ  direction  and  sUte 
of  growth  "in  that  particulnr  ipecimen.  "  PalttontographicaJ  Soc.,"  Vol, 
XXI 1 1,  1869,  p.  26.  Prfif.  Flower,  though  knowing  of  a  aecoud  speciui&u, 
still  seems  doubtful.  "Tmua.  ZooL  Soc.,"  VoL  VIII,  1874,  p.  211.  Now 
tlial  more  specimens  are  known,  there  can  be  no  longer  doubt  as  to  the 
normal  occurrence  of  the  coadition  described. 
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in  Tarduy  timea,  and  tlieir  beaks  being  so  dense  in  structure  bs  to 
be  readily  preserved  as  fo8sil9>  are  common  iu  such  deposits  as  the 
Bed  Crag  of  Suffolk.  I  had  the  good  luck  to  procure  another 
Zxpluoid  at  the  Falkland  Islands  during  the  voyage,  near  Port 
DanrtiL 

I  «ta3r«d  at  Uie  hotel  at  Wynberg  for  a  fortnight,  whilat 
WOrki&g  at  the  anutmuy  and  diwelupuiunt  of  Pcripatus  capensia. 
fiar^tatus  is  iiu  auimal  of  the  very  liighest  importance  and 
antiquity,  and  I  believe  it  to  be  a  nearly  related  representative 
f$the  ancestor  of  all  air-breaUiing  Arthropoda,i.«.,  of  all  insects, 

en.  and  MyriajHxls. 

The  animal  has  tlie  ap])earance  of  a  black  caterpillar,  the 
t  s}>0L'imeu8  l)oing  more  than  tliree  inches  in  length,  but 
nuyority  smtiiler.  A  pair  of  simple  horn-like  antennas 
{irojeoi  from  the  head,  which  is  provided  with  a  single  pair 
of  small  ftimple  eyes.  Beneatli  the  head  is  the  mouth  provideil 
wiUi  tumid  lips  and  witliiu  with  a  double  pair  of  horny  jaws. 
The  animal  has  sevenloen  pairs  of  short  conical  feet,  provided 


,^F\^^V*«^^'^ 


?^ 


L        iiie  anir 

^■■jiuai^^^  MUUTATC*  CAranu.    (NAtHiml  kU«.) 

^^BBWrtth  a  pair  of  hooked  claws.  The  skin  of  the  animal 
ia  soft  and  flexible,  and  not  provided  with  any  chitinous  rings. 

The  animal  breathes  air  by  means  of  tracheal  tubus  like 
ihoae  of  insects.  I'heae,  instead  of  opening  to  the  exterior  by  a 
BmftU  number  of  apertures  (stigmata)  arranged  at  tlie  sides 
of  the  body  in  a  regular  manner  as  in  all  other  ouimols  provided 
with  tracheo',  are  much  less  higlily  specitilized.  The  openings 
of  Ui6  short  tracheus  are  scattered  irreguhuly  over  the  whole 
•orfoce  of  the  animal's  skin. 

It  appears  probable  that  we  have  existing  in  Peripatm 
ainioet  Uie  earliest  stage  iu  the  evolution  of  tracheae,  and  that 
theM  ftir  tubes  were  developed  in  the  first  tracheate  animal  out 
of  skill  l'  '  Utered  idl  over  the  body.  In  higher  tracheate 
mninmlH  uoial  u]ieniugs  have  l)eeome  restricted  to  certain 

defiiiita  positions  by  the  action  of  natural  selectioa 
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•««»  or  nUKTo  or  nuPAni  caisoh. 
TMB  mvKLvnuar  or  T«a  *aw%. 


are  ^*tt*Trf^  m  TkttfmUu     Ibe  nales  are  much 
Mad  fewer  in  n^inlw.  tkan  Uis  CenMles.    The  fem&les 
tte  vivipwoasv  and  the  prooese  of  derelopment  of  the  jouzig 
that  the  homy  jaws  of  the  aoimal  are  the  slightly 

modified  claws  of  a  pair 
of  limbs  tanked  inwaids 
OTer  the  mouth  as  de- 
Telopment  proceeds;  in 
fact,  "  foot^jawa,"  as  in 
other  Arthropods. 

Before    I    studied 
Ptripatus   at   the    Cape, 
nothing  was   known    of 
l''   /  its   mauner  of   develop- 

ment, nor  of  the  fact 
that  it  breatlied  air  by 
of  tracheae  It  was  generally  placed  with  the  Annelida, 
thoogh  its  alliance  vriih  the  Myriapods  had  been  suspected  by 
Quatrefages. 

That  Feripaius  is  a  very  ancient  form  is  proved  by  its  wide 
and  peculiar  distribution.  Species  of  the  genus  occur  at  the 
Caj»c  of  Good  Hope,  in  Australia,  in  New  Zealand,  in  Chili,  in 
the  Isthmus  of  Panama  and  its  neighbourhood,  and  in  the  West 
Indies.  If  its  homy  jaws  werp.  only  larger  they  would  no  doubt 
be  found  fossil  in  strata  as  old  as  the  Old  Red  Sandstone  at 
least. 

The  animal  is  provided  with  large  glands,  which  secrete  a 
clear  viscid  Uuid,  which  it  has  tlie  power  of  ejecting  fiT»m  two 
papilla?,  placed  one  on  either  aide  of  the  moutL  When  Uie 
animal  is  touched  or  irritated,  it  discharges  this  fluid,  with  great 
force  aiid  rapidity,  in  fine  thread-like  jets.  These  jets  foiiu  a 
sort  of  net-work  in  front  of  the  animal,  which  looks  like  a 
spider's  web  with  the  dew  upon  it,  and  appears  as  if  by  magic, 
so  iiiHUuitaiicoufily  is  it  euiitted. 

The  viscid  substance,  which  is  not  irritant  when  placed  on 
tlie  tongue,  is  excessively  tenacious,  like  bird-lime,  and  when  I 
put  some  on  a  slip  of  glass,  some  ilics  approaching  it  were  at 
once  caught  and  held  fast.     It  appears  from  the  observations  of 
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Captain  Hutton  on  the  New  Zealand  species  •  that  the  jet  of 
slime  is  used  by  the  animal  uot  only  as  u  means  of  olVence,  but 
to  catch  insects,  on  which  the  animal  feeds. 

1  found  only  vegetable  matter  in  the  stomachs  of  the  Cape 
species,  and  concluded  tliat  the  animals  were  vegetable  feeders. 
The  animals  live  at  the  Cape  in  or  under  dead  wood,  and  I 
found  nearly  all  my  specimens  at  Wynberg,  in  Mr.  Maynard's 
garden,  in  decayed  fallen  willow  logs,  winch  were  in  the  con- 
dition of  touchwood.  I  tore  the  logs  to  pieces,  and  found  tlie 
nnimfllfl  curled  Up  inside. 

The  animida  are  very  local,  and  not  by  any  means  abundant, 
so  that  an  offer  of  half-a-crown  for  a  specimen  to  boys  did  not 
pnvluee  a  single  example.  My  colleague,  the  late  Von  WiUemoes 
Stthni,  and  I  both  searched  hard  for  Fcripaitis.     He  was  unsuo- 

ifnl ;  but  I  was  lucky  enough  to  find  a  fine  specimen  first 
xmder  an  old  cart-wheel  at  Wynberg.  Immediately  that  I 
openMl  this  one  I  saw  its  trachea?  and  the  fully-formed  young 
vithin  it.  Had  my  colleague  lighted  on  the  si>ecimen  he  would 
DO  doubt  liavc  made  the  discovery  instead. 

Prripdtns  rupensis  is  nocturnal  in  its  habits.  Ita  gait  is 
exactly  like  that  of  a  caterpillar,  the  feet  moving  in  pairs,  and 
the  body  being  entirely  supported  upon  them.  The  animals  can 
with  considerable  rapidity.  They  have  a  remarkable 
of  extension  of  the  body,  and  when  walking  stretch  to 
nearly  twice  the  length  they  have  when  at  rest.f 

Had  I  not  been  engaged  fur  so  long  a  time  in  wnrking  at 
/'eriputus,  I  should  have  certainly  paid  a  visit  to  the  Knysna 
yorest,  accessible  by  steamer  from  Cape  Town,  which  contains 
■wild  elephants  pre8cr\'od  by  Government,  and  numerous  antc- 
lupea.  and  otlier  large  animals.  My  princip)al  object  in  going, 
however,  would  have  been  bo  see  the  curious  bird,  the  Touracou 
<  Tvrncus  alhorrusiaittjt),  one  of  the  Plautain-eaters.  This  bird  has 
bright  red  feathers  in  its  wings,  the  red  colouring  matter  of  which 

•  CupL  F  W.  HalUm,  "  On  Peripiitua  Novie  ZeuJiindiw."  Ann.  and 
Mag.  K&L  lliiit,,  1876,  i>.  36S. 

■f  For  s  detailed  acoouut  of  the  anatomy,  ftD<l  develojuncnt  of  Peripatna 
i^aitauiii,  nee  H.  N.  Moaeley,  **On  the  AunU>iny  and  Development  of 
rrn|Mitn»  CAiWDHis."     rhil.  TraiiH.  K.  Soc.,  1874,  p.  757. 


162 


A  XATURJIUOT  OK  THE  "  CHAIXEKGER. 


ifl  soluble  in  vatCT,  so  tiiat  the  birds  are  apt  to  wash  their  red 
feathers  white  wheu  in  confinenient 

The  colouring  matter,  "  Turacin,^  as  was  discorered  hy 
Prof.  A.  H.  Church.*  is  distinguished  by  yielding  a  remarkable 
absorption  spectrum,  and  contains  a  considerable  quantity  of 
copper.  The  bird  is  very  common  in  the  Knysna.  and  I  was 
told  by  sportsmen  who  had  shot  it,  that  in  rainy  weather  it  will 
hardly  fly,  but  crouches  down  under  the  bushes,  and  may  some- 
times be  knocked  down  witli  a  stick. 

A  most  extraordinary  statement  concerning  these  birds,  to 
the  effect  that  the  red  colour,  when  washed  out  of  tbe  feathers^ 
becomes  restored,  is  made  by  ^L  Jules  Verreaux.f  It  Beoms 
impossible  to  understand  how  this  can  happen,  since  there  seems 
no  means  by  which  the  colourini,'  matter  can  be  conducted  from 
the  body  of  the  bird  to  the  web  of  the  feather.  Such  a  result 
seems  only  possible  in  Horn-bills,  some  of  which,  as  is  well 
known,  paint  their  feathers  yellow  by  rubbing  in  a  yellow 
secretion  discharged  from  glands  under  the  wing. 

M.  Verreaux  states  that  in  rainy  weather,  just  as  I  was 
informed,  the  Turacous  get  their  feathere  wet  through,  and  are» 
in  consequence,  unable  to  fly,  but  crouch  on  the  ground,  instead 
of  resting  on  the  tree-tops  as  usual.  He  caught  several  wiih  the 
hand,  the  colour  came  out  on  his  hands  from  the  wet  feathen^ 
He  washed  the  colour  out  of  their  wings  with  soap  and  water 
till  the  feathers  were  almost  white.  The  bright  red  colour 
however,  returned  directly  the  feathers  were  dry,  and  this 
occurred  even  when  the  same  bird  was  washed  twice  in  the 
same  day. 

The  red  colouring  matter  is  scarcely  at  all  soluble  in  pure 
water,  but  tlie  addition  of  the  slightest  trace  of  alkali  to  the 
water  cuables  it  to  extract  the  pigment  from  the  feathers,  and 
yield  a  blood-red  solution. 

For  notes  oa  P.  N.  Zeakndise,  see  H.  N.  M.  Ann.  Mid  Mag.  Nat. 
Hirt.,  1&77,  p.  85. 

*  "  R««earclie»  on  Turadn,"  Phil  Trmw.,  1870,  p.  627. 
t  M-  Jalos  Verreaux,  "  Proc  ZooL  Soc^"  1S71,  p.  40. 
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f^TNCE  EDWARD  ISLANDS.    THE  CROZET  ISLANDS. 

Appearance  iuid  FomiAtion  of  Martoii  Islaud.  Vegetation  of  the  Island. 
Asorella  Mlat/o.  Limit  of  VegetJition  in  Altitiule.  H^lntioriH  of  the 
FloriL  ForuiGT  ExtenHion  of  Land  in  this  Region.  Nesting  of  tho 
Great  Atl»itrvie&  Mode  of  CoHrtship.  Sku.i«.  "Johnny"  Pen- 
guiiuk  KtX'k  Hcppers.  Kookerie*  of  Kiuy  PeDgnins.  AbBunl 
iippeanuice  of  the  Young  Birtla  Siogulur  Mode  of  luctdiation. 
HAhits  of  She.ith-hilb.  Apj>earaiice  of  the  Crozut  lalauds.  Trec-Uiuika 
found  in  the  lalaud  by  former  Voyagers. 

Murlan  l*liui«,  D«r«mkcr  tQfb,    1873- — Mnt'Iou    Isluiul,  which 

ith  the  sumller  island  of  Prince  Edwanl  makes  up  the  Prince 
Edward  Group,  was  sighted  on  the  eveniniaf  of  December  25th. 
The  centre  of  Marion  Ishmd  is  in  hit.  46^  52' S..  long.  37°4ri'E., 
that  of  Prince  Edward  Island  in  lat.  46°  36'  S.,  lonj,'.  37°  57'  E., 
the  City  of  Lyons  being  in  a  nearly  coiresponding  latitude 
111  the  nortliem  hemisphere. 

The  islan'is  m^e  distant  from  the  Crozets  (which  lie  a  little 
to  the  north  or  west  of  them,  and  are  the  nearest  land)  460 
milesi.  The  African  continent  is  distant  from  them  about  960 
miles^  the  nearest  point  being  about  Cape  Kecife  at  Algoa  Bay. 
From  Ker^elen's  Land  tho  Marion  Islands  arc  distant  about 
1^00  miles,  from  LiniUay  and  Bouvet  Islands  about  1,400 
miJeSf  from  Tristan  da  Cunha  and  Gough  Islands  alxjut  2,150 
milea;  and.  lastly,  from  the  Falkland  Islands  and  Fuegia 
(to  which,  in  coimuoii  with  all  the  other  Ant^irctic  islands 
hitherto  examined,  except  tho  Campbell  nnd  Auckland  group. 
llicy  are  in  llieir  flora  most  nearly  relateil)  tiiey  are  distant 
about  4,500  geographical  miles. 

The  islands  lie,  as  do  the  Crozets  and  Kei-guolens  Laud,  well 
within  the  course  of  the  Antarctic  drift,  which,  fusing  with  the 
Cape  Honi  current,  sweeps  in  au  easterly  direction  across  the 
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Antarctic  sea  and  fuither  within  the  broad  belt  of  prevalent 
westerly  winds.  The  combined  action  of  the  winds  and  the 
current  have,  no  doubt,  brought  about  in  greater  jwirt  the 
diffufijou  of  the  Fuegian  and  Falkland  Island  planta  to  the 
islands  lying  eastward  of  them ;  but  it  is  possible  that  the 
multitude  of  sea-birds  inhabiting  the  islands,  and  nesting,  as 
they  do,  amongst  the  herlja*,^,  may  have  been  of  influence 
in  tlie  matter  by  transporting  seeds  attached  to  their  feathers  or 
feet     Most  of  tlie  birds  are  of  widely  wandering  habits. 

The  island  of  Marion,  the  larger  of  the  two  forming  the 
group,  and  on  which  alone  of  the  two  an  opportunity  of  landing 
was  aflbnied,  is  about  11  miles  in  length.  8  in  extreme  breadth, 
and  about  80  S4|uare  miles  in  area.  The  highest  point  is  about 
4,250  feet  above  the  sea-leveL  The  island  is  entirely  volcanic, 
and  presents  the  usual  features  of  volcanic  islands  which  are  of 
considerable  age.  The  highest  land  is  in  the  centre;  and 
irregular  slopes  lead  down  to  the  sea  on  all  sidea.  These  slopes 
are  of  very  moderate  inclination,  and  are  broken  in  numeroiis 
places  by  shallow  valleys  liounded  by  clifts  where  the  more 
ancient  flows  of  lava  have  suifered  denudation.  These  valleys 
are  occupied  by  more  recent  lava-flows,  which  still  retain  their 
rough  pinnacled  upper  suriace.  Further,  all  over  the  slopes 
and  sunmiits  of  the  island  are  scattered  irregularly,  numerous 
small  cones,  formed  mostly  of  conspicuously  i-ed  scoria*.  The 
lava  is  Iwsaltic,  presenting  in  many  places  in  the  cliffs  a  columnar 
structure.  Some  sand  gatheix»d  on  the  shores  of  a  small  fresh- 
water lake  near  the  sea  was  ftdl  of  aiigite  and  oli\Hne  crystals. 

The  island  was  sighted,  together  with  Prince  Edward  Island, 
on  December  2oth,  but  was  not  approached  closely  till  the 
morning  of  December  26th.  The  upper  part  of  the  island  "was 
covered  with  snow,  commencing,  as  usual,  on  the  slopes  as 
patches  lying  unmelted  in  sheltered  hollows,  succeeded  by  a 
general  thin  coaling  or  powdering  over,  through  wliich  the  black 
n»ck  showed  out  in  kII  directions,  and  above  this,  again,  on  the 
highest  cones  and  peaks,  fonninga  continuous  sheet  of  glistening 
white.  The  summits  were  enveloped  in  clouds,  which  lifted  or 
dispersed  in  a  partial  manniT  from  time  to  time.  Below  the 
snow  and  up  amongst  the  patchy  regioUj  the  slopes  of  the  island 
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were  covered  \pith  a  coating  of  greeu,  which  formed  n  contnist 
to  the  dark  clifla  and  red  lower  cones,  wliich  were  almost 
destitute  of  verdure  and  had  very  little  snow  upon  them.  Here 
and  there  large  jmtches  of  yellow  sliowed  out  amidst  the  green. 
and  were  conspicuous  even  at  some  distance  from  the  sliore. 
It  was  found  that  these  patches  were  formed  of  mosses.  Tlie 
mosses,  indeed,  occurring  thus  in  pnt-ohea,  some  dark,  some 
nearly  white,  and  others  yellow,  form  the  principal  features  in 
the  vegetation  as  seen  from  a  distance,  showing  out,  as  they  do, 
amongst  the  very  unifonn  mixtiire  of  phanerogamic  plants. 
The  small  rocky  projections  on  the  rough  surfaces  of  tlie  modern 
lava-flowB,  standing  out  dark  above  the  verdure,  have  at  a 
distance  e.xactly  the  appearance  of  low  bushes  with  dark  foliage, 
and  were  at  first  believed  to  he  such.  Landing  was  ettected  on 
the  north-east  side  of  the  island.  The  day  was  remarkably 
tiue  and  sunshiny. 

The  rocks,  about  high-tide  mark,  are  covered  with  a  dense 

growth  of  tlie  large  brown  st^H-wetnl,  1/ UrmlitJ^a  utilu,  which  is  of 

f^nsat  assistance  in  breaking  the   surf.     Beyond  the  ordinary 

the  sea,  but  still  within  the  beacli-line,  the  rocks  are 

with    a    crassulaceous    plant   (TiUxrn  moschaia,   D.C.), 

iccnrnng  also  in  Kerguelen's  Laud     Succeeding  the  beach  is  a 

thick  growth  of  herbnge  investing  a  swampy  black  [leaty  soil. 

which  covers  the  underlying  rock  more  or  less  tliickly  eveiy- 

wbero  on  the  lower  ground  and  extends  up  with  blie  herbage 

ost  to  the  snow.     The  principal  plants  forming   the   thick 

ore  on  Acayiia  {AoBiia  tuicendttu),  Amrella  aelayo,  and 

{Poa  eook'iif  Hk.  f).     The  Acmna  is  by  far  the  most 

abundant  plaut  on  the  island. 

The  Azwdla  fonus  low,  convex,  bright  green  patches  in 
intervals  between  the  Acana  or  cake-like  masses  at  its  roots. 

Atordla  adago  is  a  characteristic  plant  of  the  southern 
ialands,  and  will  Xm  frequently  referred  to  in  the  sequel  It 
belongs  to  the  Urabellifera?.  It  forms  large  convex  masses  often 
aeveral  feet  in  diameter,  which  are  compact  and  firm,  and  when 
on  solid  ground  yield  little  to  the  tread.  The  masses  are  made 
np  of  tbti  stems  luid  shoots  of  the  plants  closely  packed  together 
aide  by  side,  with  their  flowering  tips  and  small  stiff  and  tough 
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masBes  at  Uie  FaLkkud  Islands,  and  there  is  a  tendency  in  many 
Antarctic  plants  to  assume  a  aimilar  habit,  as  in  the  case,  e.g,, 
of  Lyallia  kenjudeiisxs. 

The  gniss  is  abundant  everywhere,  mingled  with  tlie  Acwna 
and  AzortUa,  The  planta  are,  no  doubt,  rendered  especially 
luxuriant  by  the  dung  of  die  numerous  sea-birds  ;  but  no  mutual 
benotit  arrangement  has  sprung  up  between  the  Poit  and  the 
pengnina,  as  it  has  at  the  Tristan  da  Cunha  group  between  the 
penguins  and  Spartirta  aruiuiindcta.  The  Poa  cookii  nowhere 
forms  a  tussock.  The  rookeries  of  King  Penguins  are  entirely 
bare,  and  the  grass  is  not  more  luxuriant  tiround  the  nesta  of  the 
Oolden*crested  Penguins  than  elsewheiu  Tlie  Poa  was  the 
only  grass  found  in  flower  in  the  island.  Different-looking 
forms  were  observed,  especially  around  die  numei-ous  pools 
of  water  on  the  hill  slopes ;  but  they  are  possibly  mere  modi- 
fications of  the  same  grass  due  to  alteration  of  conditions ;  none 

them  were  in  flower.  Prin-glca  aniiscorbutim,  the  Kerguelen 
ia  at  Itsast  in  the  part  of  the  island  explored,  by 
flo  abundant  as  at  Kerguelen 's  Land.  It  was  some 
fwe  a  plant  was  found  ;  but  sub9ei|uently  a  gornl  many 
were  met  with,  but  not  gitjwing  in  groups  of  more  than  four  or 
fire  plants.  Some  were  found  on  the  very  verge  of  the  shore, 
within  roach  of  the  spray,  and  the  rest  on  the  banks  of  a  small 
rivnlet.  The  cabbage  was  mostly  in  full  flower  and  bud,  with 
sepola  and  anthers  complete.  No  plants  were  found  with  seed 
at  all  ripe.  The  last  year's  seeds  were  decayed.  This  plant  at 
leaist  would  appear  to  have  a  regidar  summer  flowering-season, 
■ince  Sir  Joseph  Hooker  found  only  the  fruit  at  Kerguelen'a 

id  in  the  winter. 

Of  the  fenis  the  Zomaria  alpina  is  the  most  conspicuous, 
furming  duck  and  wide  patches  amongst  the  Aca^na  and  grass, 
and  a*.'curring  Hbunduntly  everywhere.  AitpitUvm  rnohrlodea 
was  found  growing  under  sheltered  banks  beside  the  small  stream 
together  with  the  oUier  three  ferns. 

Hyiricnophylluin  tuni/ridf/tn»e^  the  British  Species,  and  Poly- 
podium  auMralc  grow  abundauUy  on  tlte  sheltered  sides  of  the 

*  For  ail  acoount  of  tliia  pUut  nnd  figure,  mm3  under  Kergueleu's  Loud, 
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projecting  rock-mafises  already  meutioned,  but  are  dwarfed  and 
almost  hidden  amongst  the  mosses.  They  grow  in  greatest 
luxuriance  on  the  damp  banks  of  the  stream. 

Tlie  mosses  are  in  most  striking  abundance,*  and,  in  some 
very  wet  places,  form  continuous  sheets  over  the  ground  many 
square  yards  in  extent.  Lichens  are  not  in  very  great  quantity, 
except  the  incrusting  forms,  which  are  tolembly  abundant 
on  the  rocks. 

An  attempt  was  made  to  reach  the  actual  upper  limit  of 

station,  but  failed  from  being  commenced  too  late  in  tlie  day. 
le  ascent  was  up  the  bed  uf  the  siuall  stream  already  men- 
tioned, which  lay  at  the  verge  of  one  of  the  modem  lava-flows, 
where  it  abutted  on  a  low  cliff  exposing  a  more  ancient  flow  in 
section.  Tlie  more  recent  flow  liad  a  very  gradual  inclination  of 
not  more  than  8°.  Tlie  first  scattered  patches  of  snow  were 
encountered  at  about  an  elevation  of  800  feet.  A  patch  of  the 
cabbage  was  met  with  at  1,000  feet. 

The  highest  point  reached  was  at  about  1,500  feet  elevation- 
Here  Eanunetdus  bitei'naUia  had  disappeared,  and  where  growing 
a  little  lower  down  was  veiy  much  dwarfed.  The  Azordin, 
with  a  few  mosses,  formed  the  principal  vegetation ;  but  the 
green  was  merely  dotted  over  tlie  bare  rock  and  stones.  The 
patches  of  snow  were  here  frequent.  The  Azordla  appeared 
from  this  point  to  be  continued  on  for  about  300  feet  more, 
becoming  scantier  and  scantier.  The  absolute  limit  of  v^e- 
tation  may  probably  be  placed  at  about  2,000  feet.  The  part 
explored  was  somewhat  sheltered.  A  red  cone  of  scoria  more 
exposed  was  quite  bare  of  green  from  about  1,000  feet  elevation 
upwards. 

At  about  1,400  feet  elevation,  the  water  in  a  shallow  pool 
exposed  to  the  sun  was  frjund  to  have  a  temperature  of  C5°  F,, 
the  temperature  of  the  air  in  the  shade  being  44^  At  900  foet 
a  similar  pool,  but  one  which  had  a  small  stream  of  colder  water 
running  into  it  from  the  cliff,  had  a  temperature  of  55°,  the  air 
here  being  at  45°.  The  thermometer  here,  when  plunged  into 
the  midst  of  a  rounded  mass  of  Azordla,  rose  to  50°.    It  is 


♦  Thirty  one  apeciea  were  coUectetl, 
Mr.  Mitten  bb  new. 


fi\'e  of  wliicb  are  described  hy 
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evident  that  these  mounds  retain  and  store  np  r  considerable 
quantity  of  the  sun's  heat;  and  this  fact  probably  yields  a 
partial  explanation  of  their  peculiar  fonn,  wluch  is  that  of  so 
mnny  othenrise  widely  difibrent  Antarctic  plants,  and  of  some 
New  Zealand  Alpine  plants  {Raoulia,  JlaalUi).  No  doubt  power 
gained  of  resistance  to  wind  ia  one  of  the  cluef  causes  of 
aaffiimption  of  tliin  form. 

The  island  l>eing  of  such  considerable  area,  and  so  short  a 
time  having  been  available  for  the  examination  of  its  flora,  no 
oonclostons  can  be  drawn  from  the  absence  of  certain  plants, 
such  as  Lyallia,  which  might  have  been  expected  to  occur  there, 
since  they  occur  in  Kerguelen's  Land  associated  with  nearly  all 
Uiose  found.  Although  the  few  plants  on  such  islands  as  these 
are,  as  a  rule,  widely  spread,  yet  some  appear  to  be  local  and 
aomewhat  sc^arce,  as,  for  example,  the  Asjndiumy  whicli  was 
onlv  found  at  the  last  moment,  under  the  banks  of  one  of  the 
streams.  It  is  thus  hijjhly  prnbablp.  tliat  several  plants  have 
been  overlooked,  and  amongst  them  ]iossibly  Lyallia.  The  nine 
flowering  plants  coUected  in  the  island  are  all  identical  with 
Uie  species  growing  in  Kerguelen's  Land  ;  and  the  same  is 
Um  case  witli  the  Club-mosses.  Of  the  ferns,  two  occur  in 
Ker^ielen^s  Land,  which  has  also  two  others  not  occurring  here. 

Fifteen  vascular  plants  in  all  were  found  in  the  Island  of 

ion. 

Mr.  Darwin  suggests  that  Kerguelen's  Land  bus  been  mainly 
by  seeds  brought  with  ice  and  stones  on  iceljergs.* 
nrreuce  of  Pringlea  on  Marion  Island,  as  also  on  the 
Crozeta  and  Kerguelen's  Land,  probably  points,  however,  to  an 
ancient  hind  connection  between  these  islands,  wluch  the  an- 
tiquity and  extent  of  denudation  of  the  lavas  would  seem  to  bear 
out.  It  is  diflicult  to  see  how  such  seeds  as  tliose  of  Fringlea 
could  hare  been  transported  from  one  island  to  another  by  birds ; 
and  these  seeds  seem  to  be  remarkably  perisliable ;  besides,  the 
di^tinctnesfl  of  the  genus  points  to  a  former  wide  extent  of  land  on 
-which  its  progenitors  became  developed.    The  existence  of  fossil 

•trunks  in  Kerguelen's  Land  points  to  similar  conditions. 

J.  IJ.  Hooker,  in  the  "  Flora  Antarctica,"  p.  220,  expressed 
•  "Origin  of  Spocie*,"  nth  Edition,  p.  354. 
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the  above  conclusion  after  his  voyage  with  Capt.  Rosa,  35 
ago,  and  with  singular  foresight  suggested  that  there  has 
place  "the  destruction  of  a  large  body  of  laud,  of  which  St  Paul's 
and  Amsterdam  Island  may  be  the  only  remains ;  or  the  sub- 
sidence of  a  chain  of  mountains  running  east  and  west,  of  which 
Prince  Edwaitl  Island,  Marion  and  the  Crozeta  are  the  exposed 
peaks."  Tlois  view*  is  directly  confii-raed  by  the  discovery  by 
the  "  Challenger's  "  soundings  of  the  Kei'guelen  Plateau,  which 
"rises  in  many  parts  to  within  1,500  fathoms  of  tlie  sea 
surface,  and  forms  the  common  foundation  of  all  the  islands 
situated  in  this  part  of  the  world,  viz.,  Prince  Edward's  Islands, 
the  Crozet  Islands,  the  Kei'guelen  Group,  the  Heard  Islands,  and 
the  islands  of  St  Paul  and  Amsterdam/'  "  as  proved  by  the 
soundings  of  both  the  '  Challenger '  and  tlie  '  Gazelle'  "•  The 
occurrence  with  the  cabbage  on  Heaid  Island,  of  the  helpless 
wingless  fly,  seems  a  further  proof  that  the  plant  waa  not 
conveyed  to  the  various  islands  by  birds.  It  is  hardly  possible 
that  both  could  have  been  transported.  The  fly  could  probably 
not  exist  without  the  cabbage.  The  existence  of  the  same 
species  of  fresh  water  fish  in  New  Zealand,  Tasmania,  the 
Falkland  Islands  and  South  America,  points  also  to  the  former 
existence  of  more  intervening  land  between  tliesc  points.t 

♦  "Thalaasa,"  aa  Ensay  on  the  BqHh,  Temperature  and  CurrenU  of 
ibe  Ooeun,  by  J.  J.  Wild,  of  the  Civilian  ScientiBc  Staff  of  H.I1L8. 
"Challenger/'    pp.  19  anil  2a.     London,  Marcus  Ward,  1877. 

t  A.  R  Wallace,  "Th«  Geographical  Dintribution  of  AnixnaU," 
Vo!.  I,  p.  401,  403.     London,  Maemillan,  1870. 

The  species  of  PhauentgHwia  and  vaacnlar  cryptoganiB  found  in 
Kergueleu'a,  Marion,  and  Heard  iAlandft,  arc  enumerated  in  Prof.  Oliver'a 
rejxjrt  uiwu  my  collection,  "  Joiirn.  Linn.  S<k."  XIV,  p.  389,  from  which 
report  the  specific  namea  above  cited  ar*»  takon.  For  the  Cryptognmia 
of  Marion  Inland,  vidt  list  of  papers  at  the  end  uf  this  book. 

The  foUowing  are  the  tem|>enitnre-obscrTationfl  taken  on  board  the 
"Challenger"  by  Staff  Commander  Tizard,  R.N.:— 

On  December  26th,  when  the  ship  was  off  Marion  Island,  the  ther- 
mometer, read  at  six  in  the  evening,  showed  for  the  preceding  twelrs 
hours,  maximum  45'^'5  F.,  minimnm  36^*2. 

December  27th.  The  ship  was  oocupied  dredging  off  both  tdaa^; 
6  A.M.  maximum  43"  F.,  minimum  40*-5 ;  aea-surfoce  40°  to  41*. 

On  December  26  the  temperiiture  at  10  xM.  was  37^*8  F. ;  nidd^f. 
43*' ;  midnight,  42". 
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Tlie  tracts  of  lower,  nearly  flat,  laud  of  Marion  Island  skirting 
Uie  »ea,  and  the  lower  hills  and  slopes  along  the  shore,  presented 
a  curious  spectacle  ae  viewed  from  the  ship  as  it  steamed  in 
towards  a  likely-looking  sheltered  spot  for  landing.  The  whole 
place  was  everywhere  dotted  over  with  albatrosses,  the  large 
white  albatross  or  Goney  {D.  eioilans).  The  birds  were  scattered 
irregularly  all  over  the  green  in  pairs,  looking  in  the  distance 
not  unlike  geese  on  a  common. 

A  boat-load  of  explorers  went  on  shore,  everyone  having  a 

vy  stick,  as  it  was  expecteil  that  we  might  meet  with  Fur 
As  the  boat  pulled  on  shore  cormorants  tiew  about  over 

heads  in  numbers.  A  gull  also  was  common,  probably  the 
same  as  at  Kerguelen's  Land,  and  I  saw  a  small  bird  fly  by, 
close  to  the  water,  which  was  probably  PcJacanoidcs  nrinatriXy 
also  of  KergueJen. 

As  we  approached  the  shore  we  saw  a  pair  of  terns  sitting 
on  tlie  rocks.  pMl>al»ly  Sterna  virgata,  wliicli  occurs  at  Kerguelen's 
I.and ;  beiiutiful  liinls  of  a  light  soft  grey  and  white  phunage 
with  cond  red  \>e&ks  and  feet.  The  Giant  Petrel  or  "Break- 
boues  "  was  also  wlieeling  about  over  the  water,  and  a  few  large 
albatrosses. 

As  we  neared  the  beach  we  saw  a  bird  like  a  small  w^hite 
hen,  eyeing  us  inquisitively  from  the  l>lack  rocks,  against  which 
a  considcml»le  swell  was  wasljii»g.  This  bird  was  the  '*She4ith- 
biU  "  (Cliionis  viinor),  of  which  we  afterwards  saw  so  much. 

The  surf  is  subdued  a  great  deal  by  the  thick  growth  of 
U  Urvill<x:a  viilia  upon  the  rocks.  The  plant  is  a  huge  brown 
seaweed  with  stout  stems,  as  thick  as  one's  wrist,  attached  to  the 
rock  by  large  conical  boss-like  suckers,  and  with  large  spreading 
leaves  on  the  stalks,  proviiied  witli  floats  composed  of  a  scries  of 
honcycomlHlike  air-cells  within  a  thickened  frond.  With  some 
little  fiifficulty  we  scrambled  out  on  to  the  rocks,  which  were 
extremely  slippery. 

The  hrst  t*j  get  on  shore  fell  in  immediately  with  a  female 
Elephant  l>ing  on  a  little  patch  of  damp  gross-land  at  the 

uth  of  a  miniature  gully,  opposite  to  which  we  landed. 
They  ihouglit  they  had  got  a  Fur-8enl,  and  killed  the  animal  at 
ouce  by  striking  it  on  the  head  with  a  stone. 
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I  made  my  way  up  a  steep  >miik  and  over  a  low  hill  to 
reiieh  the  plain  where  were  most  albatrossos.  Tlie  walking  was 
exti-emely  tiring.  The  bank  was  steep  and  the  soil  saturated 
witli  moisture,  and  consisting  of  a  bkck  slimy  mud.  with  hok'* 
full  of  water  everywhere.  Tl»e  thick  rank  lierliage  ooucwded 
these  treacherous  places,  and  the  ground  being  covered  with 
Azorella  tufts,  these  gave  way  under  one's  feet  and  rendered 
progression  excessively  wetirying.  Fui-tlier,  the  sun  coming  out 
bright  and  hot  every  now  and  then,  made  us,  who  liad  gone 
on  shore  tliickly  clad,  perspire  very  freely. 

The  tdbatrosses  were  all  around,  raised  from  tlie  git)und.  Their 
nests  are  in  the  style  of  those  of  the  Mollvmauks.  but  much 
lai-ger,  a  foot  and  a-Jialf  at  least  in  diameter  at  the  top.  They 
are  made  up  of  tufts  of  grass  and  muss,  with  plenty  of  adhering 
earth  beaten  and  packed  together,  and  are  not  so  straight  in  the 
sides  as  those  of  the  Mollymauks,  but  more  conical,  with  broad 
bases. 


eUAT  AUIATIUM*  IMI   ITC  MWrT.    HAKIOM  lltaxP> 

(Krom  ft  phoUijETniph.j 


The  female  albatnxss  is  sprinkletl  with  grey  on  the  back,  and 
is  thus  darker  than  the  male,  which  is  of  a  splendid  snow-white 
with  the  least  possible  grey  speckling,  and  which  was  now,  ol 
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neeiy  in  his  full  ;^lorv  and  beat  bret'dini,'  ])lunmgc  ;  the  tails 
tiie  wing3  of  Itoth  birdvS  are,  of  couiat*, durk.  The  aIl>atrosses 
le  zneeta  with  at  sea  are  moat  fre<|ueutly  bii-ds  in  young  plumage 
bad  condition,  and  have  a  nither  dirtv  dra^jjled  look. 
Tho  brooding  birds  are  very  striking  objects,  sitting  rniseii  up 
on  the  nest,  iM)mniouly  with  the  male  bird  beaide  it.  They  sit 
It  on  the  nest  when  approached,  but  snap  their  bills  savagely 
ithur,  making  thus  ii  loudish  noise.  They  will  bite  hold  of 
ick  when  it  is  pushed  up  against  their  bills.  They  need  a 
deal  of  btdlyiug  with  the  stick  before  they  stand  up  in  the 
id  let  one  see  whether  they  hHve  got  an  cg^  there  or  no. 
len  the  egg  is  seeu  to  appear  slowly  out  of  the  pouch  in 
which  it  is  held  during  incubntion.  It  is  nearly  five  inches  long, 
Hf  about  as  big  as  a  swan's,  and  is  white  with  specks  of  red  at 
^Be  lar^^e  end.  Only  one  egg  is  laiil.  In  most  of  the  nests  thei'e 
^vere  fresh  eggs ;  in  some,  however,  nearly  full  grown  young 
^DirdsL 

At  Campbell  Island,  of  the  Campbell  and  Auckland  group, 

yonng  of  Dhmfd^u  ea^vlans  were  found  just  breaking  the 

lell  in  February  i)y  nn  explnrin*;  paity.*     Cliarles  (loodridgo, 

was  one  of  a  swuling  party  on  the  Prince  Edward  Islands  in 

,ftnd  «pent  two  years  on  the  Crozets,  says,  that  the  albatn^sses 

irjre  lay  al  about  Christiuas,  and  that  the  perioil  of  inculmtion  is 

It  three  months.  {{)    The  younj;,  lie  says,  were  wing-feathered, 

id  goixl  to  CHt  ubout  May,  and  did  not  fly  off  till  December.! 

The  youiij;  albatiiissea  *ire  dark  grey  in  plumage.     Tliey  snap 

mr  bills,  like  the  idd  ones,  to  try  and  frighten  away  eneuues. 

Tlie  old  hinh  never  attempt  Ui  fly,  though  persistently  ill- 

or  driven  heavily  waddling  over  the  ground.    Very  many 

^  killal  by  the  sailors  that  their  wnng-bunes  might  l»e  Uken 

lit   for   pipe   stems,  and  their  feet  skinned   L<1    make    tfiUicco 

raobes.     The  old  mal»s  tried  to  run  away  when  fVighteued,  but 

ivtsr  even  ittised  their  wiuga. 

•  "  NfttM  oil  the  Geology  of  tho  Outlying  Islaiids  of  Nww  ZmiIuikI. 
■portca  by  Dr.  llwior,  F.R.S."  Trans,  N.  ZoiJtina  lii«t.,  Vol.  II,  18«9, 
75. 

t  **  NanntivD  of  r  Voyage  to  the  South  Sean,  and  eight  yeara'  reNideiicu 
Vmi  1  >i(*iiitin*t»  Laudi**  p.  35,  by  C.  M.  Ciooilridgu.     LoDdun,  Haoiiltou 
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It  IB  ammring  to  watch  the  proceM  of  conrUhip.  The  male 
standing  by  the  female  on  t^ie  nest  raises  liis  wings,  spreads  his 
tail  and  elevates  it,  throws  up  his  head  witli  the  bill  in  the  air, 
or  stretches  it  straight  oat  forwards  as  &r  as  he  can,  and  then 
utteni  a  curious  cry,  like  the  MollymnukB,  but  in  a  much  lower 
key,  as  would  be  expected  from  liis  larger  larynx.  Whilst 
uttering  the  cry.  the  bird  sways  his  neck  up  and  down.  The 
female  reapnids  with  a  8imi]ar  note,  and  they  bring  the  tip« 
of  their  bills  lovingly  together.  This  sort  of  thing  goes  on  for 
half  an  hour  or  so  at  a  time.  •  No  doubt  the  birds  consider  tlut 
they  are  flinging.  Occasionally  an  aUfatross  flies  roond  and 
alights  upon  the  grass,  but  I  saw  none  take  wing. 

Tliere  were  numerous  nests  of  the  Skua  about  amongst  the 
herbage  in  dry  places.  Two  nests  of  these  birds  are  never  built 
near  togetlier.  The  birds  always  have  a  wide  range  of  hunting 
ground  round  their  nest.  The  Skuas  in  Marion  Island  were 
extremely  bold  and  savage,  as  they  were  also  in  Xerguelen's 
Land.  Wljen  one  approaches  the  nest  they  swoop  down,  passing 
with  a  rush  close  down  to  one's  head,  whizzing  past  one's  ears  in 
u  most  unpleasant  manner. 

The  two  birds  take  turns  at  towering  above,  and  thus  swoop- 
ing. Tliey  have  sharp  claws  and  beaks,  and  no  doubt  would 
injure  one's  face  or  eyes  severely  if  they  touched  them  as  they 
{xtssed  One  has  to  beat  them  off  with  a  stick  or  gun  barreL 
They  are  veiy  clever  in  avoiding  tlie  slick  as  they  rush  pest, 
but  several  were  knocked  down.  Sometimes  I  have  had  to 
waste  a  charge  on  them  to  get  rid  of  them.  Some  paiis  are 
much  more  savHge  than  others.  They  have  a  harsh  cry.  Of 
course,  when  their  young  is  handled  they  are  most  furious,  and 
one  litis  to  keep  a  stick  going  as  one  carries  it  off.  The  birds 
ore  very  like  the  Northern  Skuas  in  their  habits.  One  of  them 
swooped  down  on  a  duck  which  I  hotl  shot  one  day  at  Kei^i^elen's  , 
Land  which  fell  in  the  water.  The  bird  picked  it  np  when  I  was  fl 
not  more  than  half  a  dozen  yards  off,  and  was  making  off  with  it  in  ^ 
ita  l)eak,  carrying  it  naaily,  when  I  brought  it  down  with  a  second 
shot,  the  duck  tlius  costing  me  two  barrels. 

I  searched  the  sea-shore  along  for  a  considerable  distance  in 
the  houc  of  futdins  Fut-SlmiIs.  but  saw  none.     Tliree  sorts  of 
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were  abundant.     One  wns  a  penguin   called  by  the 
the  "Johnny"  {Ptjgoscrles  tccniata),  the  "Gentoo"  of  the 
ids.     This  penguin  is  a  great  deal  larger  than  the  crested 
Peagnins,  in  fact  nearly  as  bi^  aa  the  King  Penguin.     The  beak 
is  bright  retl,  long  and  sharp-pointed,  the  back  dark  blackish,  the 
breASt  white.     Tlie  colour  of  the  back  is  continued  on  to  the 
I,  but  a  white  patch  on  the  top  of  the  head  in  contrast  witli 
le  dark  colouring  is  the  marked  feature  about  the  bird.     These 
•Dguins   we   nowhere    meet  M'ith    nesting.     They   are  often 
iated  with  the  King  Penguins.     They  were  usually  to  be 
St  with  Iiere  and  in  Kerguelen's  Land  in  parties  of  a  dozen  or 
renty  or  thirty  on   the  grass,  close  to  the  shore,  and  were 
>parently  moulting  at  the  time  of  our  visit     At  Christnias 
harbour,   Kerguelen's    Land,  some   lots  of   them   camped   at 
[00  feet,  at  least,  up  the  steep  but  green  hill-side  at  the  end 
the  harbour. 
These  penguins  do  not  hop,  but  run.  and  when  closely  pur- 
led  throw  tliemselvea  on   their  bellies  on  the  ground,  and 
rggle  along,  rowing  themselves  with  violent  blows  of  their 
on*  the  saud  or  mud,  dashing  the  mud  into  one's  eyes,  as 
le  chases  thenu     When  in  the  water,  as  they  come  to  the  sur- 
tliey  make  a  sort  of  very  feeble  imitation  of  the  leap  of  the 
(ted  penguins,  never  throwing  the  whole  of  the  body  out  of 
^  irat^r.  but  only    the   back.      Tliey  are   also  to   be  seen 
ling  about  when  undisturbed,  with  their  head  and  back 
Lt  of  the  "Water,  and  l)ody  horizontal. 
Another  penguin,  the  "  Kock  Hopper"  {Eurfi/ptcjt  mltaior), 
same  species  that  occurs  at  Tristan  da  Cunha,  but  a  little 
smaller,  as  far  as  I  could  judge,  was  nesting  about  the  low  cliffs 
on  the  shore.     The  ground  on  which  the  nests  were  made  was 
very  wet  and   filthy,  and  the   nests  were,  like  those  of  the 
Jackass  Penguins  at  the  Cape  of  Good  Hope,  made  of  small 
atonea,   raising  the  egg  about  an  inch  from  the  mud.     These 
penguins  were  exactly  like  the  Tristan  ones  in  their  cry,  and 
quite  OS  savage,  but  then  they  were  in  full  sight,  aud  not 
longst  grass ;  for  though  there  was  plenty  of  grass  just  over 
lem,  nearly  a  foot  in  height,  they  prefer  to  build  where  llie 
(und  is  quite  bare.    The  birds  tlierefore  for  some  reason  have 
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adopted  slightly  different  habits  from  tlioaeof  the  repriiseutative* 
of  the  flpocics  at  Trifltan  lU  (.'unho. 

Most  intereflting,  however,  by  far,  amongBt  all  rookeries  of 
penguins  which  1  have  seen,  was  one  of  King  Penguins  (Apu- 
w)(lyt^»  loTiffirostrui),  whicli  I  met  with  a  little  further  along  tlie 
shoro.  Tlie  r<.>okery  was  on  a  space  of  jierfectly  flat  ground  of 
about  au  acre  in  extent  It  was  divided  into  two  irrc^^ular 
portions,  a  lai^cr  and  Hnialler,  by  some  grassy  mounds.  The  flat 
space  itself  had  a  filthy  black  slimy  surface;  but  the  soil  was 
trodden  hard  and  Hat.  About  two-tliirds  of  the  space  of  one  of 
tho  portions  of  the  rookery,  the  larger  one,  was  occupied  by 
King  Penguins,  standing  bolt  upright,  with  their  beaks  upturned, 
side  by  side,  as  thick  as  they  could  pack,  and  jostling  one 
^--    -*.   -■_-_<-  ■  another  as  one  disturbed 

(^^HBI^^HPV  theuL     In  the  figure  the 

^  -^^^^^^^^'^  birds'   heads  are    drawn 

as  if  held  horizontally. 
Tliis  is  unnatural,  tlift 
liead  and  neck  should  be 
strtitched  out  vertically, 
quite  straight,  with  tlie 
tip  of  the  beak  pointed 
directly  upwards. 

The  King  Penguins 
stand  as  high  as  a  man  a 
iniddlo,  they  are  distin- 
guished at  onc^  not  only 
l»y  their  size,  but  by  twtv 
uan-ow  sti't^aks  of  brigh 
oningi!  yellow, one  on  caci 
Mdc  of  the  glistening  whi 
throat 

Penguins  were  to  1^^| 
seen  coming  from  ann^H 
going  to  the  sea  from 
rookery,  but  singly, 
not  in  compani&s  like  the  (*n^st4)(i  Penguins.  The  King  Penguin 
wlitn  di8tiirl>ed.  made  a  loud  sound  like  *'  urr^urr-urr,"     Th' 
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with  their  bodies  held  perfectly  upright,  getting  over  the 
d  pretty  fast,  and  du  not  hop  nt  nil.  A  gocxi  many  were 
in  Ixul  plumage,  nioultiiii^,  hut  there  were  plenty  also  in  the 
finest  pluuuigD.. 

On  the  small  aita  of  tlie  xiiokery,  which  consisted  of  a  flat 
space  sheltered  all  round  hy  gi-ass  slopes,  and  which  formed  a 
sort  of  bay  amongst  these,  communicating  with  tlie  larger  area 
by  two  comparatively  narrow  passages,  was  the  breeding  esta- 
blishuieut. 

These  penguins  are  said  by  some  observers  to  set  apart  regular 
te  sjtaces  in  their  rookeries  for  moulting,  for  bixxls  iu  clean 
plumage  not  bree<ling,  and  again  for  breeding  birds.  Here  tlie 
breeding  ground  was  qiute  sepamtc  and  the  young  and  bT*eeding 
were  conlined  to  this  smaller  slieltered  area.  This  waa 
only  King  Penguin  rookery  which  I  saw  iu  full  action. 
At  Kerguelen's  I^aiid,  the  King  Penguins  were  only  met  with  in 
scattered  groups  of  a  dozen  aiid  twenty  or  so,  and  they  were 
then  not  breeding,  but  only  moulting. 

On  this  breeding  ground,  at  its  lower  portion,  numbers  of 
}n?Dguin.s  were  reclining  on  their  bellies,  and  I  thought  at  first 
ley  might  be  covering  eggs,  but  on  driving  them  up,  1  saw  tjiey 
ere  only  resting.  There  was  a  drove  of  about  a  hundred  ^k'U- 
guina  with  young  biitls  amongst  tliem.  The  young  wei-e  most 
absurd  objeeU.  They  were  as  taU  as  their  parents,  and  moved 
about  bolt  upright  with  their  beaks  in  the  air  in  the  same 
manner ;  but  they  were  covered  with  a  thick  coating  of  a  light 
chocolate  down,  looking  like  veiy  tine  brown  fur. 

The  down  is  at  least  two  inches  deep  on  the  birds*  bodies, 
gives  them  a  curious  inflated   appearance.    They  have  a 
t  comicjil  look,  as  they  run  off  to  jostle  their  way  in  lunongst 
e  old  ones.     They  seemed  to  run  rather  better  than  tiio  ndult«, 
but  perhaps  that  was  fiincy. 

Absui-d  in  appearance  as  ifmae  young  are,  those  that  are  just 
limpping  the  down  and  assuming  the  white  phimagc  of  the 
adults,  atv  far  more  so.  Some  are  to  be  seen  with  the  brown 
down  in  large  irregular  ymtclies,  and  the  wlute  feathers  showing 
vtit  l»ctween  these.  In  olhei's  the  down  i-emains  only  alx)ut 
nei^k  ami  head,  and  in  the  last  stage  a  sort  of  ruff  or  collar  of 
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brown  ruinains  atickiiig  ciut  1*01111(1  tlie  bird's  neck,  and  Uien, 
when  it  r-ockn  u]>  its  heail,  it  looks  like  a  small  boy  in  stick-up 
collars.  The  mannor  in  M'liich  these  young  one*  cock  up  their 
headfl  gives  them  a  peculiar  expression  of  vanity,  and  as  they 
ran  off  on  their  short  stumpy  legs,  I  could  not  resist  laughing 
iiiitright. 

At  the  farthest  cnnier  of  the  breeding  space,  in  the  most 
ftheUered  spot,  was  t:  dump  nf  binls  of  a  hundred  or  more.  The 
I)inl8  were  most  of  tlunu  in  a  sliglitly  stooping  posture,  and  with 
the  lower  part  of  tlieir  bodies  btilged  out  in  a  fold  in  front.  Ab 
I  came  up  and  Imllied  these  birds  with  ray  stick  a  little  they 
shifted  their  ground  a  hit,  with  an  awkwanl  sort  of  hopping 
motion,  with  the  fowl  held  cloae  together.  It  immediately  struck 
me  that  they  were  carrying  eggs  with  them,  as  I  had  read  that 
King  IVnguinfl  do.  Their  gaitwaa  quite  pecidiar,  and  different 
fi-om  the  ordinary  one,  and  evidently  laboured  and  difficult. 

I  struck  one  of  them  with  my  stick,  and  after  some  little  pro- 
jrocation  she  let  drop  her  egg  frorn  lier  pouch,  and  tlien  at  onGe 

imed  tiie  rutniing  motion.  These  birdu  carry  their  egg  in  a 
complete  pouch  between  their  legs,  and  liold  it  in  by  keeping 
tlieir  brond  web  feet  tucked  close  together  under  it.  They  make 
absolutely  no  uest,  nor  even  mark  from  habitually  sitting  in  one 
place ;  but  simply  stand  on  the  rookery  floor  in  the  described 
8to<iping  position,  and  shift  ground  a  bit  from  time  to  time,  bb 
occasion  requires.  I  8U])iMise  the  egg  is  not  drtippetl  till  the 
young  one  begins  to  bi-*'ak  the  shell.  Charles  Goodridge  saya 
that  the  periotl  of  incubation  is  seven  weeks,  and  that  the  birds 
commenced  hiving  in  tho"Crozeta  in  November,  and  continued  to 
lay,  if  deprived  of  their  eggs,  till  March. 

The  binls  with  eggs  were  sitting  close  together.  When,  on 
my  friglitening  them,  some  were  driven  against  otliere,  savage 
lights  ensued,  and  Vilood  was  drawn  freely;  the  birds  whoM 
groimd  was  invaded  sticking  out  furiously  with  their  beaks. 

K«mnd  about  the  brooding  birds  were  others,  I  think  males, 
in  considerable  numbers.  These  males  probably  feed  the 
females  with  which  they  are  paired.  There  were  also  some 
young  downy  birds.  If  one  of  these  latter  was  driven  in 
amongst  the  brooders  it  was  at  once  pecked  almost  to  death. 
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The  young  ones  utter  a  curious  wliistling  cry,  of  a  high 
pitch  iind  ninniug  througli  several  notes,  quite  ditTereut  from 
the  simple  bass  note  of  the  adults. 

The  rookery  was  oaly  inhabited  iu  about  a  quarter  of  its 
extent,  but  it  was  strewed  everj'where  with  the  boues  of  the 
penguins  in  heaps,  and  on  the  verge  of  the  rookeiy  was  a  small 
ruiued  hut,  with  tlte  roof  tumbled  in,  and  overgrown  with  weeds, 
and  coutaiuiug  an  old  iron  pot  and  several  old  cjisks,  and  some 
luKip  iron  ;  evidently  an  old  sealer's  hut.  The  sealers  had  pro- 
bttbly  employed  their  spare  time  in  making  penguin  oil,  and 
taking  perhaps  skins,  which  are  made  up  into  rugs  and  mats  at 
the  Cai»e  of  Uood  Hope,  often  only  the  yellow  streaked  part 
about  tlie  ueck  being  used.  Hence  the  many  bones  and  empti- 
of  the  rookery.  The  egg  of  the  King  l*enguin  is  more  than 
-OVdinarily  pointed  at  the  small  end.  It  is  greenish -white,  like 
other  |>enguin  eggs. 

Ii\ing  also  about  the  rookery  was  a  flock  of  about  thirty 
Sheath-bills  {Chioiiu  minor).  The  instant  they  saw  us  ap- 
proaching they  came  rurming  in  a  body  over  the  Ihxir  of  the 
xookery  in  tlie  utmost  excitement  of  curiosity,  and  came  right  up 
withhi  reach  of  our  sticks,  uttering  a  "  Cluck  Cluck  "  M^hich  witli 
them  is  a  sort  of  halt-inquisitive,  half-<leHant  note.  We  knocked 
over  several  with  big  stones  and  our  sticks ;  but  the  remainder 
did  not  in  the  least  l>ecome  alarmed.  They  just  fluttered  up  off 
tlie  gn>und  to  avoid  a  stone  as  it  was  sent  dashing  through  the 
thick  of  them ;  but  immet:Iiately  pitched  again,  and  ran  up,  as  if 
to  flee  how  the  stone  was  thrown.  1  only  on  one  other  occasion 
saw  the  Chionis  thus  living  gregariously  in  ilocks ;  at  Kergiu'len's 
Land  we  found  them  already  paired,  except  one  flock  which  1 
•aw  near  the  entrance  of  Koyal  Sunnd,  and  at  Marion  Island 
many  were  already  paired.  That  they  should  Urns  form  flocks, 
when  not  breeding,  is  what  might  be  expected  from  their  near 
alliance  to  the  Plovers. 

At  the  ro*»kery  these  birds  were  living  on  all  sorts  of  filth 
divppod  by  the  penguins,  and  were  the  scavengers  of  the 
place,  and  when  I  drove  some  of  the  brooders  oil'  their  eggs, 
and  an  egg  or  two  got  br^jken,  the  Sheath-bills,  who  had 
fiDlliiweil  u.^  up  closely,  notwithstanding  the;  slaughter  we  had 
H  n2 
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done  aruongst  them,  came  and  pecked  at  the  eggs  almost  between 
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The  SInias  of  course  were  close  at  hand,  and  swooped  down  at 
once  on  the  body  of  a  penguin  that  we  skinned.  Beyond  the 
penguin  rookery  was  a  large  tract  of  nearly  flat  land,  ven' 
swampy,  and  covered  with  grass.  On  the  drier  jmrts  were 
numerous  troops  of  from  twenty  to  thirty  King  Penguins,  and 
in  one  place  a  smaUer  rookery,  but  as  far  as  I  saw  witliout 
brooders. 

There  was  here  a  shallow  freshwater  lake,  on  which  some 
young  albatrosses  were  swimming.  I  ascended  the  slope  inland 
towards  the  snow,  going  up  the  gentle  slope  of  the  modern- 
looking  lava  flow  already  referred  to.  The  ground  was  very 
boggy,  and  let  one  sink  in  sometimes  almost  up  to  the  middle. 
There  were  numerous  Great  Allmtross's  nests  scattered  about, 
but  they  did  not  extend  more  than  100  feet  above  sea  level,  and 
hardly  anywhere  as  liigh  up  as  that. 

Far  above  the  level  of  Uiese,  I  found  a  young  bird,  I  think 
the  young  of  the  Giant  Petrel,  in  a  nest  scarcely  raised  from  the 
ground ;  the  young  bird  vomited  up  the  contents  of  its  stomach 
and  gush  after  gush  of  red  oily  fluid  at  me  as  I  stirred  it  up 
with  a  stick.  All  the  petrels  vomit  oil  in  tliis  way,  and  the 
white  ones  thus  are  apt  to  spoil  themselves  for  stuffing  in  a 
most  provoking  way,  before  one  can  get  their  mouths  and 
nostrils  atutfed  with  cotton  wool. 

The  valley  in  whicli  the  lava  flow  up  which  I  was  going,  lay, 
was  bounded  to  the  south  by  a  cliff  about  200  feet  high,  com- 
posed of  a  series  of  more  ancient  lava  flows.  The  lowermost  of 
tliese  showed  a  more  perfect  columnar  structure  thnn  the  upper- 
most, and  the  columns  of  the  lower  layers  were  much  smaller 
than  those  of  the  upper.  A  small  stream  ran  down  in  the 
narrow  depression,  between  the  border  of  the  lava  stream  and 
the  talus  slopes  of  the  cliff.  In  the  bed  of  this  were  at  intervals 
small  beds  of  a  compact  red  earth,  forming  almost  a  rock, 
deposited  by  the  stream,  and  sulwequcntly  in  places  cut  through 
by  it  and  exposed  in  section. 

High  up,  at  about  500  feet  elevation,  were  some  four  or  five 
Sooty   Albatrosses  {Dimnedea  fidiginosa,  the    Piew  or    I*io    of 
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sealers),  soaring  about  the  tops  of  the  cliffs  aud  probably  ueatiiig 
there.  This  bird  is  couliuually  to  be  seen  about  clififs  and 
higher  mountain  slopes,  aud  seenis  never  to  nest  low  down  like 
the  Mollyiuauk  aud  Gouy. 

In  holes  in  the  banks  at  this  elevation,  a^  Prion  was  ex- 
tremely abundant,  but  it  was  also  pretty  abundant  do\\Ti  about 
sea  level,  its  peculiar  angry  cry,  somewhat  like  the  suarling 
of  a  puppy,  uttered  as  it  hears  footsteps  about  its  hole,  is  very 
puzzling  at  first  as  one  listens  to  it,  coming  up  from  the  ground  at 
ones  feet,  but  is  unmistakable  and  (^uite  uulike  the  cry  of  any 
other  of  the  Procellaridts,  which  we  met  with ;  I  see  however 
that  Mr.  Eat4)U  in  his  notes,  as  cited  liy  Mr.  K.  B.  Sharpe,  says: 
"  that  the  cry  of  the  petrel  Halahccfui  cccruka  is  exactly  similar 
to  that  of  the  Prion."     We  dug  out  a  bird  with  its  egg. 

I  saw  a  hole  with  cars  of  grass  di-agged  into  it,  and  like  a 
mouse's.  It  is  not  unlikely  that  there  is  a  mouse  in  the  island, 
as  at  Kei^elen  ;  in  Goodridge's  time  mice  were  so  abundant  on 
St.  Paul's  Island,  that  he  speaks  of  feeding  hogs,  which  he  kept 
in  confinement,  ou  them.  Tliey  were  found  lying  iu  heaps  in  a 
dormant  state  in  the  early  mornings  (1.  c,  p.  65).  A  Curculio  aud 
two  SiaphyliniddP  were  found  by  Von  Suhm  on  the  island,  and 
also  a  small  land  shell  which  was  common.  A  fly  with  rudi- 
uentary  wings  was  also  found  by  him,  apparently  the  same 
as  one  of  those  at  Kerguelen's  Laud  (Avtaloptcrt/x  -niaritiina). 
No  land  bird  was  met  with,  and  no  duck  was  seen,  though  one 
S{>e<'ie3  of  duck  is  so  abundant  at  Kerguelen's  Land. 

croMt  iflUuida,  Jan.  3nd,  1874. — We  ran  on  towards  the 
C^rozet  Islands,  before  the  westerly  winds,  and  after  lying  about 
close  to  this  group  in  a  dense  fog,  which  prevented  our  sighting 
and  lauding  on  Hog  Island  as  we  had  intended,  the  fog  at 

lifted  slightly  ou  tlie  evening  of  Jan.  2nd. 
[^  ran  iu  between  P(»ssession  Island  and  East  Island,  as 
td  done  thirty  years  before.  As  we  steamed  towards  the 
land,  tlie  coast  of  Possession  Island  could  just  be  discerned 
under  a  dense  fog  bank,  the  white  breakers  being  plainly 
visible.  The  fog  lifting  a  little  more,  a  long  range  of  cliffs  could 
be  seen  ;  the  tops  of  these^  however,  were  still  hid,  together  with 
all  the  higher  portion  of  the  island,  in  the  densest  fog.    The  fog 
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8*«ined  U)  lie  Bomo  little  way  off  the  liuid,  for  the  cliflfe  were 
lightod  up  by  sunlight.  Down  these  cliffs  in  several  places^ 
waterfalls  pouretl  into  the  sea. 

As  we  neared  the  island  and  entered  the  peasage  hetweeff 
Possession  Island  and  East  Island,  and  came  opposite  the 
sealers*  anchorage  at  Navire  Bay,  we  had  a  clear  view  of  this  end 
of  the  island.  It  here  presented  a  series  of  gentle  slopes, 
bouudeil  by  low  littoral  cliffs.  Further  off,  towards  America 
Bay,  the  cliffs  were  seen  to  be  much  higher.  Navire  Bay  is  a 
very  slight  indentation  of  the  coast  line,  affording  hardly  any 
shelter :  it  has  a  beach  of  large  pebbles,  and  from  it  extends  up 
inland  a  sinuous  valley,  appearing  to  my  eye  as  rather  a  spnce 
left  between  two  lava  flows  than  the  result  of  denudation.  On 
one  side  of  the  beach  was  seen  a  hut  and  a  store  of  oil  barrels. 

A  shot  was  fired,  but  no  one  showed  himself  The  place 
was  evidently  deserted.  There  was  too  much  surf  on  the  beach 
to  allow  of  landing.  It  was  late  in  the  evening,  and  a  bank  of 
fog  appeared  to  Ik?  drifting  up  to  envelope  us ;  so  after  sounding 
we  made  for  Kerguelen's  Land,  greatly  of  course  to  my  dia- 
appointment,  for  the  flora  of  the  Crozets  was  then  quite  unex- 
plored. The  slopes,  however,  appeared  from  the  ship  as  if  covered 
with  a  similar  vegetation  to  that  of  Marion  Island,  which  how- 
ever, did  not  extend  so  high  up  the  mountains. 

Tlie  slopes  were  covered  with  albatrosses,  nesting  as  at 
Marion,  and  the  birds  seen  about  the  ship  were  the  same  as  at 
that  island,  but  in  addition  a  Mollymauk  was  seen. 

East  Islan*!  presents  towanls  Possession  Island,  very  liigh 
slieer  precipices,  witli  most  remarkable  jagged  summits.  Only 
these  summits,  with  tlieir  bold  outline  showing  out  against  the 
sky,  lit  up  by  the  light  of  the  sunset,  were  to  be  seen ;  the  base  of 
tl»e  cliffs  was  Itidden  in  impenetrable  fog.  Tlie  Crozets  are  in 
about  the  same  latitude  as  the  Prince  Edward  Islands. 

Crews  of  vessels  have  several  times  been  cast  away  on  the 
Crozet  Islands.  I  liave  already  referred  to  the  account  given  by 
Charles  Goodridge  of  his  stay  of  two  years  in  the  islands  in 
1 821-23.  •     Goodridge  describes  the  discovery  by  his  party  at 

*  «  Narrative  of  a  Voynpe  to  the  South  Sea»,  Ac,"  pp.  42.  4a,  by  C.  M, 
Goodridge.     Lnpuloti,  ITanitltnn  nw\  AdiiniH,  1833. 
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above  ft  mile  b*om  the  reach  of  the  tides,  of  several  trunks  of 
trees  about  14  feet  long,  and  meaBuriiig  from  14  to  IB  inches 
thmugh.  which  were  found  lying  on  the  ground  as  if  thmwu 
up  by  thu  aea.  The  wowl  waa  close,  he«vy,  and  liaiti,  but  heing 
split  up  with  wedges  made  ver>'  good  clube.  Hence  it  was  not 
tossl\  \y(Ktd.  Goodridgo  concluded  tlmt  it  was  drift-wood  thrown 
up  80  far  during  some  volcanic  convulsion. 

Wc  were  told  by  the  sealers  that  the  rabbits,  which  are 
abundant  on  the  Crozets,  were  not  good  to  eat,  l>ecau8e  of  their 
food.  The  wild  hogs  were,  in  Goodiidge's  time,  wry  Jierue  and 
dangerous  to  appn^ch  single  handed.  The  hogs  have  large 
tuaks.  dealers  tolil  uh  that  it  would  not  be  well  to  introduce  pigs 
into  the  other  soutliern  islands,  as  they  would  destroy  the  birds, 
the  main  support  of  chance  castaway  marinei's.  The  last  account 
of  a  viait  to  tlie  Crozcta  is  that  of  Captain  Lindesay  Brine,  R.N., 
who  saw  an  iceberg  3U0  feet  in  height  within  siglit  of  the  group,* 

Tlie  mean  temperature  of  the  air  wliiUt  the  sliip  was  off  tlie 
ialanda,  from  December  30tb  to  January  2nd>  was  about  44"  or 
45®.  The  highest  reading  was  50*^,  which  occurred  twice,  the 
lowest  30-6^ 

jannarr  Gth. — We  flighted  BUgh's  Cap  in  the  evening.  It 
apiM^ireii  U9  a  hazy  n-tuuded  cone  on  the  luirizon.  Numerous 
biixia  aurrouuded  the  Rhip,  aud  as  on  our  appi'oach  to  the  other 
ialaiub.  penguins  wei'e  to  be  seen  in  every  direction.  The  birda 
mere,  Ihottwii'n  ea-iiians,  D.  fuliffinom,  I),  cutviitinla,  a  /Vwwt, 
Dapiian  Captttsis,  O^ijvaga  fjiganUn,  and  un  Octaniiu,  A  Skua 
alao  was  seen,  though  the  hind  waa  eiglit  miles  distant  A 
squall  in  the  morning  brought  a  slight  fall  of  anow.  The  water 
aasoaed  a  peculiar  dark  colour,  probably  from  its  shallowness. 
Bli^h*8  Cap  is  a  small  outlying  rocky  island  to  the  north  of 
Ker^uelen's  I^nd. 

jHBuarr  ita. — After  lying  oft'  for  the  night  wu  readied 
ChriAtmas  Harljour  and  anchored  at  8.30  km. 

For  a  1i«t  of  PlftDts  o(»Uected  in  the  Croxet  group  by  the  U.S.  Tnuuiit  of 
V«n«  K»|»«Ulion,  Me  J.  H.  Kidder.  M.D., -B»U.  U.S.  Nut  Mm.»"  No. 
3,  II,  p.  31. 

•  Cji|.u  Undrtwiy  BriiiP,  ItN.,  "(iwgr.  Mag.,"  Oct.,  1877. 
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CHAPTER  VIIL 

KEliGUELEN'S  LAND. 

Position  of  the  IbIjukI.  Ita  Mounbiina  and  Fjorda  Active  Volcwia. 
Chriatimifl  HrtrlxTur.  Se;t  E1uphaiit«  luid  Fur  Seals.  Shooting  TeaL 
The  Kerguelea  Cabbage.  WinglcM  Fliea  laul  (ioAlA.  Vegetatioii  at 
Suooeasive  Ileighta.  FoesiJ  Wood,  llookviiesof  Itock  Hopper  and 
Macaroni  PeJigiiina  Peiigiiina  iTihabitiiig  a  Cave.  Betay  Cove. 
(fUcintion  of  the  Land  Sui*fjic«.  IcctKime  R<ick».  Excavation  of  the 
Fjoiils.  BwU  of  Burnt  (ViaJ.  Tlie  Sea  IjeojMird.  Killing  Sea 
Kieph&ntB.  Nature  of  the  Truulc  of  the  Sea  KlephjuiU  Cturion 
Birda.  The  Giant  Petrel  Habita  of  neveral  Burrowing  Pctrela. 
The  Diving  PetrvL  Habits  of  Shenth  Billa.  Struggle  for  £xiat«noe 
lunongRt  the  Binia.     Mode  of  Wluding  amongst  tlie  KeJp. 


KfrKuelen'a     Land,    Januiinr    fth    to    Jaouary    SVili,    199^—* 

Kerguelen'a  l^nd  extciula  from  about  lat.  48°  39'  S.,  to  lat. 
49°  44'  S.*  Its  aouthernratat  point  is  therefore  in  about 
corresponding  latitude  to  the  Lizard  in  Cornwall,  which  is  in  a 
little  less  than  50*  N.  In  longitude,  very  roughly  speaking, 
Keiigneleu's  Land  coiretiponds  with  the  island  of  RodrigueJi, 
the  Maldive  Islands,  Bombay,  TolK)lsk,  and  the  mouth  of  the 
River  ObL 

Tlie  extreme  lenj^h  of  the  i&laml  is  about  85  miles,  and  the 
extreme  breadth  79  miles;  but  the  coiist  is  so  much  indented  by 
sounds  or  fjords  that  tlie  area  of  the  island  is  not  more  than, 
very  loughly,  2,0y()  square  miles,  or  about  three  times  as  great 
as  that  of  Oxfordsliire. 

Tlic  island  lies  within  the  licit  of  rain  at  all  seasons  of  the 

*  Lat  of  Cape  Francia,  the  northeiiimoBt  point,  48^*39  3.,  long. 
69°-02E. 

Ijat.  of  Cape  Challenger,  the  southemmoBt  point,  40^*44  S.,  lon& 
70^-00  E. 

Extreme  breadth  between  long.  70°*35  E.  and  long.  68°'42  E. 

The  Liaanl  ia  iulaL  49^57  0'"4I''N. 
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^ear,  and  being  reached  by  no  drying;  windft,  and  ita  teraperaturo 

ing  kept  down  by  the  surrotunlin^  vast  expanse  of  sea.  has 

ence   ite   soil  and  vegetttl)le  covering  peruiuueutly  saturated 

th  moisture.      Further,  with  this  fact  of  constant  precipitation 

moniture  is  connected  the  form  of  the  i.sland  itself,  since  fjord 

omiation  is  accomplishod  only  by  gluciotion  on  a  lai^^e  scale,  and 

3  can  only  wcur  where  there  is  a  constant  supply  of  snow. 

e  island  further  lie-s  within  the  line  of  the  Antarctic  drift,  hs 

thfi  Ciozets  and  Prince  Edward  Grciup ;  and  this  cold 

cdrrvnt  must  reduce  the  temperature  considerably. 

I  The  island  is  in  tlie  region  of  prevailing  westerly  winds,  the 
eotirse  of  which  is  in  the  Southern  Ocean,  untrammelled  and 
nndiftturbed  by  barriers  of  land.  Since  the  line  of  greatest 
|<>ngth  of  the  island  lies  in  a  north-west  and  south-east  direction, 
aud  the  coast  line,  though  much  broken,  trends  on  citlier  side 
in  the  same  direction,  tlie  north-east  flide  is  the  sheltered  one, 
I  and  that,  consequently,  where  are  tiie  safest  nncliorages.  whilst 
the  Douth-west  aide  is  the  weather  one. 
The  island  is  throughout  mountainous,  made  up  of  a  series 
of  st^ep-sided  valleys  separated  by  ridges  and  mountain  masses, 
wliich  rise  to  very  considerable  heights.  Mount  Koss,  the 
highest,  is  6.120  feet  in  altitude.  Mount  Richards  4,000  feet. 
Mount  Crozier  3,250,  Mount  Wyville  Thomson  3,160,  Mount 
Hooki'r  2,60t».  Mount  Moseley  2,400. 

The  island  thus,  when  viewed  from  the  sea  at  a  distance, 
pTWOnts  a  remarkable  jaggetl  outline  of  sliarp  peaks,  which  is 
most  striking  wlitm  the  island  is  observed  from  the  south.  The 
valleys  run  down  everywhere  to  tlie  sea,  broadening  out  as  they 
ftpproacli  it^  Tlie  coast  is  broken  up  everywhere  by  deep  sounds 
or  Qonls.  whicli  resemble  closely  in  form  the  fjonls  of  Norway, 
and  of  all  other  parts  of  the  world  were  fjords  exist.  They  are 
long  channel-like  excavations  of  the  cxmst-line,  occupied  by 
anus  of  the  sea,  often  shallower  at  the  moutiis*  than  at  the 
upper  extremities,  luul  bounded  on  either  hand  by  perpendicular 
cliffs. 

Tliu  island  is  of  volcanic  formation  as  far  as  it  has  yet  been 

*  Th0  lihallowTieifH  of  the  mouths  of  thu  fjurilM  U  well  marked  in  the 
uf  Koyal  Souuti  luid  Rhodes  Bny. 
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investigated,  and  tlu*re  is  no  (Joiibt  tluit  it  is  entirely  so  fom 
the  beds  of  coal  aloue  excepted,  and  certain  Ijeds  of  rod  eartli, 
wliich  are  of  the  same  origin  as  the  coal,  but  merely  different  in 
that  they  Iiavo  undergone  a  more  intei»se  heating, 

Tlio  island  has  uudej-goue  immenae  denudation,  and  on  its 
whole  north-eastern  and  southern  regions  there  ifl  no  tnce 
of  any  volcanic  cone  or  signs  of  comparatively  modem  volcAnic 
action,  as  at  Morion  Island.  Every  ap(>earance  bespeaks  con- 
siderable anti(|uity. 

Nevertheless  it  seems  to  l)e  certain  that  there  exists  towards 
the  soutli-west  of  the  island,  a  still  active  volcano  with  hot 
springs  in  its  neighhuurhtHKl.  We  fell  in  with  an  ^Vmerican 
winding  captain.  Captain  Fuller,  who  Iww  been  often  on  tb« 
weather  shore,  and  is  well  acipxainted  with  the  position  of  tko 
volcano,  and  though  he  had  not  been  actually  at  it  himself,  soma 
of  his  men  had  ;  and  in  Tristan  da  Cunha  we  received  indepen- 
dent testimony  in  the  matter  from  tild  sealei'S. 

The  appearance  uf  the  island  in  the  region  of  the  voloaoo 
must  thus  be  very  different  from  tlmt  of  the  uorth-east^ni  and 
south-eastern  portions. 

As  necessarily  follows  from  the  presence  of  fjords,  the  whole 
of  the  lower  rock  surface  of  the  island  shows  most  marked 
evidence  of  glaciation. 

Christmas  Harbour,  almost  on  the  extreme  north  of  the 
island,  is  a  smtdl  example  of  one  of  the  fjords.  It  is  a  deep 
inlet  with  dark  frowidng  cliffs  on  either  baud  at  itA  eoitranoe. 
The  land  on  either  side  runs  out  into  long  narrow  promontoriM. 
which  separate  the  harbour  from  another  similar  fjord  <m  the 
south  and  from  a  bay  on  the  north.  The  promontories  thus 
formed  are  liigh  and  Iwunded  throughout  almost  their  entire 
atretch  by  sheer  precipices  on  either  luind.  On  the  norUif.<!ni 
aide  only  of  Cbnstmas  Harbour,  somewhat  above  its  mouth.  doe« 
the  land  rise  in  a  steep  broken  slope,  which  can  be  ascended 
directly  from  the  sea. 

At  the  termination  seawards  of  the  southern  promontory, 
the  well-knowu  arched  njck  of  Christmaa  Harbour,  a  mngbly 
rectangular  oblong  mass,  evidently  formerly  continuoua  direct! 
with  the  rest  of  the  promontory,  but  now  separated  from  it*' 
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at  its  very  base,  by  a  chasni,  and  perforat>ed  so  a£  to  form 

•n  nch.    Above  Uie  high  cliils  on  the  south  side  of  the  harl>our, 

tovran  op  a  huge  and  intposing  mass  of  black -looking  rock  with 

-fMpMuliealar   faces ;    this  overhanging  somewhat  towarrls  the 

barboor  from  die  weathering  out  of  soft  strata  beneath  it,  looks 

M  if  it  might  fall  some  day  and  till  the  upper  pMirt  of  the  harl»our. 

On  the  north  side  riaes  a  flat-topped  rocky  mass  1,215  feet  in 

Ught,  called  Table  Mountain. 

At  the  head  of  the  harbour  is  a  sandy  beach  and  small 
Antcii  nf  flat  land,  us  exists  at  the  heads  of  all  the  fjords,  and 
beyond  this  the  land  rises  in  a  series  of  steps,  separated  by  short 
ciii)  towards  the  bases  of  Table  Mountain  and  the  great  rock 
f     fln  tbe  siTUth. 

B  IV  Appearance  of  the  whole  is  extremely  grand,  and  the 
^knAped  contrast  l^etween  the  blackness  of  the  rocks  and  the 
^V||ht  yellow  green  of  the  rank  v^^tation  clothing  all  the  lower 
Rgion  of  the  land,  so  characteristic  of  the  appearance  of  all 
tlMn  ■o-caDed  Antarctic  Islands,  renders  the  general  effect  in  fine 
''tlher,  most  l>eautifuL  I  Linded  on  the  morning  of  the  7tli  of 
luxury  at  the  liead  of  tlie  harbour,  with  a  large  party,  all  eager 
to  kill  a  For  Seal ;  as  the  Ujat  grounded  on  the  black  volcanic 
•»d,  some  greyish  brown  forms  were  made  out,  lying  amongst 
the  grass  just  above  the  beach.  A  msh  was  made  to  tlie  spot, 
^  they  were  found  to  be  only  four  Sea  Elephants,  reclining 
li«Ue  a  small  stream  which  runs  down  here  from  a  little  lake 
^  a  imall  plateau  above,  into  the  sea. 

The  Elephants,  when  stirred  up,  raised  their  heajcis  and  put  on 
Qkoal  savage  expression  which  they  exhibit  when  disturbed, 
^Ideh  is  effected  by  contractiu;:;  the  facial  muscles  a]>out  the 
*Qte,  so  as  to  throw  it  into  a  series  of  very  prominent  transverse 
W4l  They  opened  their  mouths,  showed  their  teeth  and 
^tlwed  a  roar,  which  consists  of  a  series  of  quickly  succcedinj^ 
^•«p  guttural  explosions.  They  bit  savagely  at  a  stick,  and 
^^isted  it  out  of  our  hands,  but  made  nu  attempt  to  go  to  sea, 
^'kftkiiig  on  the  contrary  into  the  stream,  and  up  it  inland, 
■^J^mng  by  the  regular  flop  flop  motion  of  the  body,  like  tliat  of 
^common  British  seal,  but  more  clumsily  performed. 

Whilst  evervone  was  either  looking  at  these  Kle]>hants.  or 
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beating  the  grounil  for  ducks,  I  looked  ixjuud  for  other  seala,  and 
on  a  shot  being  fired,  I  saw  the  head  of  an  aninial  raised  high 
al>ove  the  grass  on  the  flat  clase  to  the  beach,  and  about  a 
hundred  yanls  off.  I  knew  at  first  glance  that  it  was  a  Fur 
Seal,  Jiud  made  for  it  in  all  haste.  The  seal,  or  Sea  Bear,  waa 
lying  in  a  sort  of  form  in  the  grass.  It  contrasted  most  strongly 
in  its  appearance  and  gait  with  the  Sea  Elephants  we  had  just  left. 

The  Otitritidcr,  or  seals  with  external  ears,  differ  from  all 
other  seals  in  liiat,  in  progression  nn  land,  they  turn  their  hinder 
limbs  or  flippers  forwards,  and  i^st  ou  the  backs  of  them,  and 
raising  the  body  from  the  ground  with  the  fore  limbs,  shuffle 
along  witli  a  sort  of  awkward  walking  gait,  by  the  alternate  use 
of  the  hind  limbs.  All  other  seals  keep  their  hind  limbs  stretched 
straight  out  l>ehind  when  on  land  as  when  in  the  water,  and  these 
limbs  are  therefore  of  no  aiil  in  moving  on  land,  which  is  accom- 
plished entirely  by  undulating  movements  of  the  body.  The 
Otariad^  are  in  fact  connecting  links  between  the  true  seab 
and  such  beasts  as  the  Sea  Ott-er ;  their  limbs  still  retain  some  of 
their  old  laud  functions. 

The  Sea  Bear  has  besides  a  thick  coating  of  long  hair,  the 
familiar  thicker  layer  of  silky  fur  beneath,  which  renders  its 
skin  so  valuable.  The  Sea  Bears  are  nimble  on  land  as  compared 
with  the  helpless  Sea  Elephants,  and  can  climb  up  on  to  rock}' 
ledges,  and  even  spring  some  little  distance. 

The  seal  I  had  found  waa  an  old  male,  covered  with  greyish- 
brown  shaggy  hair,  and  with  a  short  greyish  mane  about  the 
neok.  He  moved  his  head  up  and  down  uneasily  when  dis- 
turbed, as  one  sees  a  bear  sway  his  head.  One  of  the  party 
came  up  as  we  were  watching  him,  and  nmning  up  close  to  the 
l)eflst,  as  if  it  had  Iieen  a  hel])les3  Sea  Elephant,  was  forced  to 
retreat  in  a  hiuxy,  for  the  beast  made  a  savage  dash  at  him,  open- 
mouthed 

The  seal  was  very    ilifHcuIt  to  kill   outright.      Fur  Seals" 
are  easily  knocked  over  with  a  blow  on  the  nose,  but  are  veryj 
tenacious  of  life,  and  require  to  have  their  throats  cut  directlj 
they  are  stunncti,  or  they  e3ca])e  after  alL 

Tliere  are  still  a  considerable  number  of  Fur  Seals  aboi 
Kerguelen's  L4ind.    I  killed  two ;  two  others  were  killed  by  oi 
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puty  at  Howes  Foreland,  ami  two  others  were  seen  there. 
Two  of  the  whaling  schooners  killed  over  70  Fur  Seals  on  one 
day,  and  upwards  of  20  on  another,  at  some  smaD  islands  off 
Howes  Foreland  to  tlie  north.  It  is  a  pity  that  some  discretion 
is  not  exercised  in  killing  the  animals,  as  is  done  in  St.  Paul's 
Island  in  Behriog's  Sea,  in  the  case  of  the  northern  Fur  SeaL  By 
kOling  the  young  males,  and  selecting  certain  animals  only  for 
killin}^,  the  number  of  seals  may  even  be  increased.*  The  sealers 
in  Ker^^ielen's  Land  kill  all  they  can  find. 

The  sealers  told  us  that  the  southern  Fur  Seals  sometimes  eat 
penguins,  and  that  they  had  I'ountl  the  remains  of  them  iu  their 
Stomachs,  Seals  feed  to  a  very  large  extent  on  Crustacea.  Thus 
Otaria  Jubnta  is  said  to  feed  more  on  Crustacea  and  smaller  fish, 
tian  on  large  fish,  and  in  the  Campbell  and  Auckland  Islands 
eat  also  birds,!  ^nd  Mr.  Brown,  in  his  account  of  the  habits  of 
;tic  seals  and  whales,  says  that  the  food  of  the  northern  seals 
sts  mostly  of  Crustacea,  species  of  Gammai'vjt,  called  "  seals' 
by  the  whalers4  In  summer  the  Northern  Seals  eat  lisb. 
They  sometimes  take  down  birds,  but  not  often.  Dr.  Bucklioltz 
>und  only  Crustacea  in  the  stomachs  of  Plwca  Orccnlandiea  in 
he  Arctic  regions,  mainly  Oamviarvs  Arciicu^,  and  G.  Themisto.^ 
The  sealers  told  me,  that  sometime^s,  but  very  rarely,  they 
»and  another  kind  of  seal,  like  the  Fur  Seal  somewhat,  which 
ley  called  tlie  "  Sea  Dog."  A  second  species  of  eared  seal 
trvtbably  thus  occurs  as  a  rarity  at  Kerguelcn's  Land. 

The  whole  beach  of  Christmas  Harbour  was  covered  with 
ivee  of  the  Johnny  Penguin  {PygosccUs  tctniato)  and  King 
^ei^ains,  and  establishments  of  these  penguins  were  to  be  soen 
small  level  grassy  s]>aces  far  up  the  hill  slope. 


♦  "The  Eared  Seal«."  J.  A.  Allen.  Bull.  Mua.  Comp.  Zool.,  Hnrvjird 
'njv.,  Cjunhridge,  Maaa.,  Vol.  II«  No.  I. 

t  For  an  account  uf  th«  habitx  of  the  Southern  Sva  Lion,  see  "  Twenty 
[nothfl  in  liie  Ounpbell  And   Auckland   Ifllanda."    Peterm.   Mitt,   18416, 

T  R.  Brown,  **Od  the  Mamraaliii  of  GreenUDd,"   witli    wioceediiig 

pttpen  OD  the  S«aU  und  Wludea.     *'  Pruc.  Zool.  S<:>o./'  1864. 

\  "^Die  iweite  Deuteolie  Noi-d-PoLorfahct  in  den  Jalireu  18fi9  und  1870," 
2.  Bd.     Wiaaeiiflchaftliche  Ergebuiuw.      Leipzig,  F.  A.  Brockhuuft,  l87*t. 

W.  P«t«nB,  "Zeugethiere  und  Fi«;he/' 
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Teal  were  shot  in  great  numbers  by  our  party.  Tbe  tc^  ot 
Kerguelen  s  I^nd  {QuerquMvla  Entoni)  is  jieouliar  to  the  island 
and  the  Crozets,  It  is  somewhat  liip^j^er  than  our  common  teal, 
and  of  a  brown  colour,  with  a  metallic  blue  streak,  and  some 
little  white  on  the  wing.  It  is  enormously  »l>uiulant  all  about 
Kergueleu's  Laud,  near  the  coast.  I  killed  in  one  day,  twenty- 
seven  teal,  and  similar  baj^s  were  frequent.  Four  or  tive  guna 
used  to  brinj,'  back  usually  over  100  binls. 

The  teal  feed  mainly  on  the  fruit  of  the  Kerj^uelen  cabbage,  and 
are  extremely  good  eating.  Tliey  were  the  greatest  treat  possible 
to  us,  when  living,  as  we  necessarily  were,  almost  uutirely  on 
preserved  meat. 

The  teal  are  to  l»e  found  mostly  in  Hocks,  or  when  breed- 
ing in  pairs.  They  are,  where  they  have  not  been  shot  ut  by 
sealers,  remarkably  tame,  um!  rei|uire  to  bu  kickcil  up  almost  to 
afford  a  ah(»t  At  one  valley  near  Tliree  Island  Harbour  in 
Royal  Sound,  which  had  probably  not  been  visited  by  man  for 
thirty  or  forty  years,  perhaps  hardly  ever,  after  trampijig  some 
distance  after  teal  without  success,  I  saw  a  flock  get  up  from  tbe 
bed  of  a  river  which  ran  down  tlie  valley,  about  150  yanls  off,  1 
thought  the  birds  must  be  wild  and  had  been  recently  shot  at ;  but 
no,  they  got  up  merely  to  come  and  look  at  me.  They  pitched 
about  40  yards  oH',  and  then  set  off  ruuning  towards  me  in  line, 
like  farm-yard  ducks,  seven  of  them  in  a  row,  headed  by  a  drake. 
As  a  spoilsman,  I  hesitate  to  describe  tlie  termination  of  the 
scene.  Only  tliose  who  have  been  long  at  sea  know  what  an 
intense  craving  for  fresh  meat  is  developed  by  a  constant  diet  of 
preserved  and  salt  food.  The  teal  were  most  excelh^ut  eatiogr 
and  there  were  many  moutlis  to  feed.  My  rule  was  always  Ui 
shoot  them  on  the  ground  if  I  could,  and  as  many  at  a  shot  M 
possible.  Wlien  I  could  not  do  this  I  t(x>k  them  flying,  and  with 
tolerable  success. 

Some  of  the  teal  were  breeding  at  the  time  of  our  visit; 
some  with  young  full-fledged  and  already  away  from  the  nevt; 
others  wth  eggs.  The  nest  is  a  neat  one,  placed  under  a  tufl  of 
grass,  and  lined  with  down  torn  from  the  breast  of  the  parent 
bird-     There  were  five  eggs  in  one  nest  that  I  found. 

The  duck,  when  put  up  off  the  nest,  to  effect  which  the  nest 
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nqnxreB  almost  to  be  trodden  upon,  or  when  found  with  her 

TOQSg  sway   from  the  nest,  fiattets  a  few  yards  only,  as  if 

Mbned^and  pitches  again,  and  cannot  be  frightened  into  a  long 

fb^XL    It  is  curious  that  the  bird  should  have  retained  this 

ntiaact  where  there  are  no  four-footed  or  human   enemies; 

ly  she  finds  it  a  successfid  nuse  when  the  brood  is  attacked 

Skuas. 

The  young  must  fall  coiistaiitly  a  prey  to  tliese  ever-watchful 

Skott.  for  in  most  cases  I  found  only  a  single  young  one  fol- 

fc»ing  the  mother.     There  were  no  young  met   with  in  the 

oaodition   of  flappers,   and   the   geuerul    breeding  season    was 

probftlily  only  about  to  begin,  as  it  was  with  many  birds  of 

ibe  iilaad.    The  greater  part  of  tlie  birds  were  yet  in  tlocks. 

The  flat  stretch  of  liuid  at  tlie  head  of  Christmas  Uurbour  is 
artwed  with  a  thick  rank  growth  of  grass  {Fcstuca  6'aoX"nJ,and  a 
Cmpodte  herb  with  feathery  leaves  and  yellow  flower  {Coiula 
^luiais),  also  with  Azarella  as  at  Marion  Island,  with  Acctna 
^(miiafonUina  and  Calliiriehe  verna  about  the  dampest  placea. 
^e  soil  is  black  and  peaty  and  aaiurated  with  water.  It  is 
>bo6t  impossible  to  find  anything  to  bom ;  the  Azordla  is  the 
Bulj  thing  that  will  bum,  and  sometimes  pieces  of  this  may  be 
*Bod  that  are  dry  enough,  in  places  where  the  Azarella  bunches 
**trtuuig  small  preciytices,  and  the  water  can  thus  drip  away. 

Ibe  feature  which  distinguishes  the  general  appearance  of 

^  vegetation  of  Christmas  Harbour  from  that  of  Marion  Island 

■•  the  presence  of  the  Kerguelen  Cabbage  in  large  quantities. 

*hQ  plant  grows  on  the  slopes  and  bases  of  the  clifi's  in  thick 

^'^da.     The  cabbage   is  in   appearance   like    a  small   garden 

^•btage,  but  often  with  a  long  trailing  stalk.     It  is,  however, 

^^  annual,  but  perennial,  and  the  flowering  stalks,  instead  of 

'^tning  out  from  the  centre  of  the  head,  come  out  laterally  from 

^€  odes  of  the  stalks  ttetween  the  leaves. 

The  old  flower  stalks  die  and  wither,  but  do  not  drop  oflf.  1 
'^umed  on  one  cabbage  at  Betsy  Cove  28  flowering  stalks,  of 
^tfepent  ages ;  three  of  them  only  being  of  the  current  years 
,B*trtrth  and  fresh.  They  appeared  to  belong  to  eight  successive 
The  cabbage  about  Christmas  Harbour  was  either  in 
or  green  frait,  mostly  the  latter.      It  was  only  to  the 


"^ower 


192 


A    KATURALIST  ON   THE  "CHALLENGER. 


■south  of  tbe  island,  about  Ro3'al  Sound,  that  ripe  seed  was 
with;  but  there,  especially  at  Mutton  Cove,  it  was  abundAnt 
The  cabbage  {Pringka  anliscorhutica),  which  like  the  familiar 
vegetable  is  a  cruciferous  plant,  is  peculiar  to  the  Prince 'Edward, 
Oozete,  Ker(fuelen  and  Heard  Islands,  and  lielonga  to  a  genui 
with  no  near  ally. 


KBAuuKUtM  OAiiftAuK,  raisiuLftA  AfmsuoaavTiCA. 


(Kron  a  jibtiLugrapti.) 

Crawling  about  the  heart  of  the  cabbagea,  and  shell 
tliere,  are  to  be  found  swarms  of  the  c»mous  wingless  fl}',  lik 
wise  peculiar  to  Kerguelen's  Land,  and  islands  where  the  cabbage 
is  found  Tlie  fly  {Cali/copterLc  Mu&cUyi,  Eaton)  is  simply  a  long- 
legged  brown  fly,  with  very  minute  rudimentary  wings.  It  crawla 
about  lazily  on  the  cabbage,  and  lays  ita  eggs  io  the  moistaiiB 
l>utween  the  leaves,  about  the  beaii  of  the  plant. 

Another  fly  {Avialtypteryxniariiivia),yi\l\\  wings  mdimentaiy 
but  larger  in  pn>j>urLion  to  tlje  lunly  than  in  the  other,  is  found 
about  the  rocks,  on  the  sea  shnre,  where  it  jumps  about  when 
liunted,  as  if  it  wexe«  small  grasshopper.    It  is  the  same  as 
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Marion    Island,  where   it  was   discovered   by  Von 

illenioes  Suhm.      Probably  the  fly  frequenting  tlie  cabbage 

xist«  also  at  Marion  Island;  but  we  did  not  know  M*here  to 

>ok  for  it  wlien  there,  and  cabbages  were  not  very  abundant ; 

ut  it  is  possible,  also,  that  this  fly  does  not  extend  tliere,  for 

esaw  no  teal  on  Marion  Island,  tliough  they  exist  in  abundance 

the  Crozets,  and  especially  on  Possession  Island,  wliere.  as 

were  told   by  the   sealers,  theiii   is   a   lake   full   of   them. 

owever,  we  examined  but  a  very  small  tract  of  Marion  Island, 

d  similar  tracU  are  to  be  found  in   Kurj^ielen's  I^nd,  with 

r  few  cabbages,  and  conseqtu'ntly  without  teaJ.    Both  animals 

altound  in  part*  of  Marion  Island  not  visited  by  us, 
A  winj^Iess  Gnat  {HahfrituJi  amphihluJi)  also  inhtdiits  tlie 
^s<j«-shore,  living  amon^^st  the  sea-weed  constantly  wetted  by  the 
^Bfle.  I  discovered  at  the  Falkland  Islands,  a  similar  wingless 
^bnat,  and  a  fly  which  T  believe  to  be  closely  allied  to  the 
■KeTj^eJeu  AnudopUryj',  luid  which  thus  adds  to  Uiose  already 
Hknowu,*  a  further  interesting  link  Instween  the  forms  of  life 

inhabiting  these  witlely  separuted  islands. 
^H  I  mcmnteU  u]>  the  slo]>e  towiatls  Table  Mountain.  The 
^Ifclimb  is  up  a  Buccesbiiui  of  steps,  the  successive  flat  ledges  pre- 
Bi^nting  glaciateil  surfaces  scattered  over  with  stones  fallen  from 
aljove.  Tlie  thick  nuik  vegetiition  ceases  at  about  300  feet 
altitude,  and  then  becomes  nioit;  spai'se.  Coh>batUhus  Kcr- 
gH€UnsU^  a  Caryophyllaceous  plant,  peculiar  to  Kerguelen's 
I.And  and  Heard  Island,  affects  the  more  barren  stony  ground 
at  tliis  elevation,  and  I  ditl  not  meet  with  it  anywhere  abi»ut 
th«  lower  slopes,  or  amongst  the  peaty  soil.  At  lleanl  Island 
iL  gnjws  at  sea-level. 

At  ul.Miui  500  feet  elevation,  a  very  handsome  lichen  {Nciio- 
^toytm  Taylori)  conmiences  rather  abruptly.     It  is  a  very  con- 

•  S««  Rev.  E.  n.  Eaton.  **  Brovea  Diptemrom  innuoque  liepidople- 
r.intm  itutulie  Kergudeufiiii  ituligeunrum  diAguoaea.**  Th«  Entomolo^ts* 
\\   'i\\\\y  Mttgudne,  Augua!,  I.H7*i,  p.  ftfii, 

\\  U.  Waterhouse,  "Ou  tliL'  foleopteru of  Kerpiek'u'fl  Land."  Ibid.,  p.  5<». 

Thfpr  Mw  tivi?  g^nem  of  lkipWi-:i  in  ibt*  isl.'iuil  (four  i»f  MuK'iihi',  une  of 

ill  cittd  11.8  i'ii«]emic  in  the  Houthem  Ulaiid^.     Possibly,  however, 

I  I       - -tt  iiccur  in  the  Paiklond  It<Utudd.     'Dte  beeUe«  Are  lUJ  aptomns, 

MM  hariiig  the  eJvtni  nnit«H.     Two  gf^nem  AiMTldl  th#  ftp«ct««  nrc  «nd«mic 
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spicuous  plant,  being  of  a  mingled  bright  sulphur-yellow  and 
black  colour,  and  of  lar«e  size.  It  is  abundftnt  on  the  higher 
rooks  everywhere.  Azorella  ami  the  e4iljbage  grow  up  Ut  alxxit 
1,000  feet,  the  height  of  the  ridge  from  which  the  rocky  mass 
forming  the  top  of  Table  Mountain  rises.  Here  the  cabb«gw 
ceases,  but  Azorella  is  coutinueil  in  very  small  quantities  to  the 
top  of  the  mountain,  growing  on  its  very  summit,  but  only  in 
very  shcltere*!  comers  between  rocks  and  mucli  clwurfed. 

Azorella,  the  C4ibbage,  and  a  grass  {Af/rostis  Antnntica)^  were 
the  only  flowering  plants  growing  at  1.000  feet,  and  these  only 
very  sparsely.  Tlio  land  at  this  height  presented  a  series  of 
ridges  of  barren  rock  and  piles  of  stones.  At  Mutton  Cove  and 
about  Royal  Sound,  a  very  marked  line,  at  aliout  1,000  feet, 
separates  the  green  lower  slopes  from  the  barren  stony  ridges 
and  peaks  alwve.  It  is  jirobably  the  line  above  which  snow  lies 
for  tlie  greater  part  of  the  year  vmmelted,  though  the  hills  just 
above  it,  at  Mutton  Cove,  were  quite  fre«  from  snow  at  the  time 
of  our  visit. 

In  a  pool  of  water,  on  the  summit  of  Table  Mr>iintain.  1 
found  a  quantity  of  specimens  of  a  small  Litmhi'icvius,  or  allied 
form  of  Annelid. 

The  phonolith  of  which  Table  Mountain  is  composed,  is  fall 
of  olivine  crystals,  occurring  in  laige  rounded  masses  as  in  the 
Ardeche  valley,  and  many  other  volcanic  districts. 

A  comparatively  low  ridge  separates  the  head  (tf  Christmint 
Harbour  from  the  sea  directly  bifyond.  On  a  flat  expanse  of 
this  ridge  are  two  small  freshwater  lakes,  in  M'hich  grow  two 
water  plants,  LimoseHa  aqnaiicn  and  Nitella  Atitarciica,  both 
widely  spread  plants,  the  first  occurring,  amongst  other  places,  in 
England ;  and  the  second  l)eing  very  closely  allied  to  a  common 
English  s]>ecies. 

I  found  Limoadla  aqiuUica  only  in  these  particular  lakea.  and 
tlien  only  after  a  very  long  search,  since  it  resembles  extremely 
closely,  in  its  general  appearance,  when  groNving  in  masses,  a  JRa* 
nunaihtH  (/i*.  Momileyi^  Hk.f.),  whii^h  grows  with  it  in  the  water. 

Above  the  lakes  the  ridge  rises   somewhat,  and  then  tc 
minatcs  in  an  inaccessible  precipice  fronting  the  sea,  with  short 
talus  slo])c8  below,  on  which  are  rookeries  of  crested  penguins. 
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TJndesr  the  peculiar  overhanging  rock,  on  the  south  of  the  har- 
are  beds  of  fossil  wood,  and  the  excavation  beneath  its 
w  hence  called  Fossil- wood  Cave.  The  wood  occurs  in  beds 
lying  aearly  humoutal.  and  a  few  feet  only  in  thickness. 

The  heda  are  of  a  soft  whitisli  clay-like  matter,  which  is 
full  of  black  vegetable  remainB,  all  appirently  so  charred  and 
decomposed,  as  to  give  little  or  no  hope  of  any  structure  being 
made  out  in  thero. 

The  wood  is  in  large  trunk-like  masses ;  the  largest  which  I 
saw  was  about  H  feet  in  diameter;  in  some  the  bark  is  pre- 
serretl.  The  wood  is  in  various  states  of  foesilization,  some 
fd_  it  being  comparatively  soft,  other  specimens  extremely  hard, 
ng  even  in  the  centre  into  actual  l^usult,  coutaiiiing  small 
unygdfdoidai  maaaes  of  zeolites.  Analcite  and  other  zeolites 
arc  nbundant  in  the  Kerguelen  lavas,  as  are  also  agates.* 

On  the  talus  slopes  beneath  the  cliffs,  along  the  whole  south 

side  of  Christmas  Harbour,  are  vast  Penguin  rookeries ;    the 

Penguins  here  nesting  amongst  the  atones  where  vegetation  is 

eutireiy  wanting :  and  to  the  north  r)f  tlie  harbour  at  its  cntranoe 

other  similar  rookeries.     Towards  the  upper  part  of  the 

»our,  the  rookeries  are  those  of  the  smaller  crested  penguin 
called  "  ICock-hop|ter"  by  the  sealers  (Eufh/ji/rsunlfntur),  the  same 
as  that  at  Marion  Island,  but  nesting  scattered  amongst  tliesc  is 
M^^*****  kind  of  penguin,  Ettdyptes  chrysolophvjn,  the  Mncaroni 
ofsettlopv. 

This  bird  baa  a  most  beautiful  golden  crest,  showing  con- 
■^licunualy  on  the  middle  of  the  upper  part  of  the  head,  com- 
mencing just  behind  the  beak,  and  with  n  j)lume  on  eaoh 
side  aa  in  the  bi*cre8ted  species.  The  bird  is  larger  than  the 
••  Jlock-hopjHSTfi,"  and  is  further  distinguished  from  them  by 
the  presence  of  a  naked,  somewhat  tumid  space,  at  the  base  of 
the  beak,  which  is  of  a  light  pink  colour.  lu  other  colouring 
the  bird  resembles  the  Rock-hoppers.  This  penguin  occurs  at 
the  Falkland  Islands,  where  it  nests  as  at  Kei-gueleu's  Land,  in 
amall  quantities  amougst  the  Rr>ck -hoppers.t 

The  liirda  however,  only  thtw  nest  amongst  the  other  pen- 

«  8w!  J.  Y.  Buchanan,  "  Pi*oc  R.  Soc,"  No.  170,  1876,  p,  617. 
t  "  Pma  Zc»ol.  Sw.,  1865,"  |i.  527. 
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guinB  where  they  are  few  in  number:  towarila  tlie  head  of  the 
harhour,  and  under  the  natural  arch,  they  have  enormoos 
rookeriea  of  their  own,  where,  aingidarly  enough,  a  few  of  the 
Kock-Iioppers  nest  as  guests  amongst  them  ;  they  iiave  large 
rookeries  also  in  Heard  Islmid,  where  tlieir  eggs  are  gathered  in 
large  quantities  by  the  sealora  for  eating.  The  shcath-hilLs  are 
as  abundant  here  as  at  Marion  Island,  but  they  are  larger  and 
heavier  than  are  the  birds  of  that  island,  and  seem  to  fonn  a 
sub-specie,s.     They  will  ])e  again  referred  to. 

During  our  stay  at  Kergueleu's  Land,  we  put  into  several 
harbours  on  the  coast.  At  Aklneli  Sound  I  found  a  cave  in  the 
sea-cliff  fronting  Ship's  Channel  and  under  Mount  Bromley. 
The  cave  had  been  formed  by  the  excavation  by  the  waves  ol 
the  volcanic  rock,  which  had  been  altered,  and  rendered  more 
yiehling  at  tliis  spot  by  tlie  intrusion  of  a  dyke  which  had 
destroyed  the  tenacity  of  the  rock  by  its  heat.  The  dyke  which 
was  a  narrow  one,  and  almost  vertical  in  direction,  was  inclined 
a  little,  at  one  part  of  its  course,  so  as  to  form  the  roof  of  the 
cave  on  one  side. 

The  cave  was  long  and  tunnel-like.  The  "  Rock-hopper " 
penguins  breed  in  tliis  cave.  I  went  into  it  about  forty  yarda 
until  it  was  quite  dark  ;  the  penguins  retreated  still  before  ma 
I  had  no  means  of  getting  a  light  to  explore  the  cave  further. 
The  small  penguin  of  New  Zealand  {Si)heni9nis  minor)  has  been 
observed  breerliji;*;  Jn  like  manner  in  the  inner  chamber  of  a 
dark  cave*  and  this  mode  of  ne-sting  is  in  keeping  with  the 
usual  habit  of  this  species  ami  others  of  breeding  in  deep 
huiTTiwH,  which  are  of  coursi!  qiiile  dark. 

Al»out  Betsy  Cove  and  lloyal  Sound,  to  the  southward  the 
valleys  are  broa*ler,  and  there  is  more  open  flat  land  than  there 
is  around  Cliristnias  Harbour,  and  there  are  tlius  hero  large 
expanses  covered  with  vegetation. 

At  Betsy  Cove  we  stayed  about  ten  days  surveying  the 
surrounding  district.  The  Cove  is  also  called  Pot  Harbour, 
itititi  there  l>eing  an  old  broken  iron  pot  on  the  beach,  a  whaler's 
try  pot,  used  for  boiling  down  lilublwr.  As  we  came  into  the 
harbour  and  anchored,  though  not  more  than  a  quarter  uf  a 
*  "Trans.  N.  Zealand  Iiwt,"  Vol.  II,  186K,  p.  7a. 
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mile  fVciin  the  bench,  tn.»m  some  peculiar  condition  of  the  at- 
mospht^re,  tlic  pot  looked  of  iuiinense  size,  even  when  viewed 
^tb  a  glftSA,  and  two  Kin^;  Penguins  (Aptenodytes  loiigiroslrii)^ 
standing  baside  it,  looked  like  men  in  white  and  block  clothes. 
I  went  on  shore  with  a  htiat  at  once  at  the  desire  of  Sir  Wyville 
Tbomsot),  to  get  the  penguins,  for  we  thought  they  must  be 
stray  specimens  of  the  huge  antarctic  penguin  Aptenodytcs  Fonttri. 
I  catuiut  understand  liow  the  delusion  came  ul)out,  it  was  cer- 
tainly complete.    The  pot  has  been  for  forty  years  on  the  beach. 

Tlicre  are  two  skulls  of  the  southern  WluUebone  whale 
(^EuIhiUktui  AiitiircUiJi,  (^ray)  lying  here  in  the  surf:  such  skulls 
are  common  all  along  the  coast,  remaining  with  oUier  bones 
■where  whahvs  hnvi*  been  t<m'ed  on  shore  U)  be  boiled  down. 

At  Three  bland  Harbour  in  Koyal  Sound,  theiv  is  a  long 
row  of  tliem  on  the  shore. 

The  neifTbltnurhood  of  Betsy  Cove  is  very  interesting  from  a 

logical  jM)int  of  view,  for  it  is  here  that  tlie  glacmtiuu  of  the 
aurfuce  is  most  niarke<l,  and  the  glaciated  surfaees  most  easy  of 
access.  Close  to  thf*  harbour,  on  the  north,  ai-e  a  series  of  rochca 
mouUmntu^  but  the  U^st  examples  are  on  the  road  frum  Betsy 
Cove  to  the  head  of  a  fjord  adjoining,  called  i'ascadc  Reach. 
because  there  is  a  waterfall  on  a  stream  which  falls  into  its 
upper  extremity. 

liotsy  Cove  and  Cascade  Kench  are  both  indentations  in  a 
larger  Ivvy  called  Accessible  Bay.  which  lies  at  the  end  of  a  wide 
valley  stnildiing  far  inland,  and  iMmnded  on  eitlier  hand  by 
long  ch*vut<.'.d  ridges.  In  this  broad  valley,  the  lK»tUiiii  of  which 
fonns  one  of  the  flat  expanses  already  !\*ferreti  to,  project  up  a 
ntun1)er  of  Hat  t<Jii|ted  rocky  hills,  with  smooth  gixjund  upper 
aurfaces  bounded  all  round  by  vertical  cliHs ;  some  of  the  most 
eharacteristic  of  tltcse  hills  are  to  be  met  with  on  the  way  up 
the  south  side  uf  Cascade  Keach  fwun  BeUy  Cove. 

The  tops  of  these  hills  show  every^vherc  rounded  surfaces, 
moot  obviously  ground  smooth  by  ice  action,  but  the  rock  is 
nut  suJiiciently  hai'd  tu  rettun  st nation  marks,  and  since  the 
whole  surface  of  the  land  has  evidently  underguue  immense 
denudation  subsetjuently  to  its  glaciaitiou,  the.sn  are  nowhere  to 
be  made  out,  and  nionduus  have  alao  disap[ieai*cd. 
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The  ridges  north  atid  south  of  the  broad  valloy  look  at  firet 
glance  as  if  they  might  he  moraiiiefl,  but  their  main  structure  is 
rock,  in  its  original  position,  though  covered  mostly  by  talus.  A 
similar  ridge  to  the  south  of  the  great  fjord,  Royal  Sound,  has 
likewise  voiy  much  the  appearance  of  a  moraine ;  but  here  also 
the  main  constituent  is  volcanic  rock  in  situ.  There  is  nowhere 
to  be  seen  a  free-standing  ridge  composed  entirely  of  moraine 
matter;  but  about  the  flat-topped  hills,  just  described,  there 
are  beds  of  sand  and  stones  that  may  represent  broken-down 
remains  of  moraines. 

Resting  on  the  nmnded  surfaces  of  the  Hat-topped  liills,  and 
scattered  over  them  in  all  directions,  are  immense  quantities  of 
stones  of  all  sizes.     The  stones  have  all  their  angles  sharp  and 
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unweathered,  and  they  rest  in  all  sorts  of  positions  on  the 
smoothed  rock,  and  they  have  most  evidently  been  dropped  into 
their  present  position  by  ioc  floating  over  the  glaciated  surfaces 
when  these  were  in  a  submerj^ed  condition. 

The  summits  of  the  flat-topped  hills  are  formed  of  caps  of 
basalt,  showing  usually  columnar  structure  in  their  clift'  faces, 
caps  of  basalt  of  the  several  liills  appear,  undoubtedly,  to 
ive  formed  at  one  time  a  continiious  sheet. 

Exactly  similar  flat-topped  hills  occur  everywhere  about  in 
Kei^guelen^s  Land,  and  notaVdy  in  Royal  Sound,  which  is  a  deep 
and  grand  fjord  studded  all  over  with  numerous  rocky  islets, 
probably  100  or  more  in  number.  These  islets  are  all  flat- 
topped  with  erratics  on  their  upper  surfaces,  and  tliey  appear 
to  increase  gradually  in  height  towards  the  head  of  the  8ouncL 
The  hills  are  of  the  same  constitution  as  those  about  Betsy 
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e,  and  if  the  great  valley  at  Betsy  Cove  were  submerged, 
we  should  have  on  its  northern  side  the  hills  projecting  aa 
islands,  and  giving  a  miniature  representation  of  those  in  Eoyal 
Hound. 

Tliere  can  be  but  little  doubt  that  the  whole  of  these  islands 
in  Royal  Sound  were  once  conuecUxi,  and  that  there  was  tlius  a 
broad  sheet  of  lava  rock  with  a  gentle  inclination  from  inland 
towaiYls  the  sea.  This  slope  was  covered  with  a  huge  glacier, 
which  was  bordered  by  tlie  mountain  ridges  now  bounding  the 
Sound  to  the  north  and  south,  and.  perhaps,  deposited  some  of 
the  talus  at  present  forminj^  pirt  of  the  ridge  above  Mutton 
Cciva     After  grinding  the  whole  surface  of  its  bed,  the  glacier 

unk  and  cut  deeper  channels  Itetween  masses  of  rock,  which 
left  standing,  and  thus  formed  the  present  ulands. 

Either  during  this  period,  or  after  glaciation  had  ceased, 
the  whole  was  subniei-gwl  till  the  upper  surfaces  of  all  tlie 
islaufU  were  under  the  sea,  tuid  then  ice  drifting  seawaixla  from 
the  remnanta  of  the  shioinken  glaciers  at  the  heads  of  the  fjords, 
drop])etl  \i\Km  the  rock  surfaces  the  erratics  which  at  present  lie 
them.     At  this  time  all  the  moraines  were  washed  away. 

At  the  base  of  the  lulls  about  Betsy  ( 'ove,  the  bottoms  of  the 
secondary  vulleys  are  as  distinctly  glaciated  as  the  main  valleys 
ibemselve-^.  and  the  slopes  of  the  smo<»thed  surfaces  seem  to 
leu4i  towanls  the  cavity  and  mouth  of  the  present  Cascade 
([arbour. 

Al)0ut  Betsy  Cove,  thin  beds  of  a  red  earthy  matter  a  foot  or 
Iwo  in  tJiickness  arc  very  common,  underlying  beds  of  basalt 
and  weatlieriug  out  in  the  cliffs  so  as  to  leave  ledges  and  low- 

'dd  caverns.  They  occur  in  exactly  the  same  manner  na  the 
of  coal  at  Christuuts  Hiu'ltour;  and  when  thii^  eujd  is  burnt 

the  fire  it  bakes  to  a  compact  mass  of  red  earthy  matter, 
exactly  resembling  that  above  referred  to.  Tliere  seems  no 
doubt  that  tliese  red  beds,  as  well  as  the  coal  lieds,  represent  old 
land  surfaces.  Tlie  soil  consisting  of  black  peaty  matter  as  now, 
not  many  feet  thick,  lias  been  overflowed!  by  lava  strejuns, 
which  in  the  case  of  the  coal  have  been  only  liot  enough  to  char 
all  the  vegetable  matter,  in  the  other  case  have  burnt  it  to  an  ash. 

The  coal  at  Christmas  Harbour  consists  of  abundant  earthy 
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matter,  full  of  charred  remnants  of  vegetable  tissue,  but  I  coiild 
find  no  recognizable  leaves  or  definite  forms,  except  something 
which  reaemlded  a  Chara.  Even  microscopic  stnictiire  seeiEis 
entirely  destroyed.  From  the  glaciated  condition  of  the  bed* 
overlying  the  coal  and  red  earth,  the  great  antiquity  of  tJie 
Kergueleu  vegetation  is  evident.  It  has  been  dwelt  upon  by 
Sir  J.  D.  Hooker. 

At  Betsy  (_!ove  are  the  graves  of  some  whalers,  none  of  very 
old  date.  They  have  small  white  painted  wooden  monuments. 
It  was  at  Betsy  Cove  that  the  best  teal  shooting  was  enjoyed, 
there  beiug  several  small  rivers  in  the  neighbourhood,  and 
plenty  of  small  ponds  and  marshy  ground  with  abundance  of 
cabbages.  On  one  of  my  teal  shooting  exciirsions  I  met  "with  a 
Sea-Leoj)anl (SfeTtori/nchits  Lcptonyx,  Gray).  The  beast  is  verj*  like 
the  common  British  seal  in  appearance.  It  is  spotted  yello^vish 
whiti^  and  dark  grey  on  the  back,  the  under  surface  being  of  a 
general  yellowisli  colour. 

The  one  in  (luestiou  was  small,  not  more  than  five  feet  long. 
It  was  asleep,  Mng  almost  on  its  back  on  the  grass  in  a  little 
bay.  The  poor  beast  showed  no  fight  at  all,  and  never  snarled 
or  showed  its  teeth.  I  killed  it  witli  a  stone  and  my  hunting 
knife,  and  sent  it  on  board  to  be  made  into  a  skeleton. 

Tlie  Sea-Leopard  seems  still  pretty  abimdant  on  the  coasts.     I 
saw   one   much   larger   in    Royal   Sound,  nnd  Von  Willemoes 
Suhm  killed  tiuotlter.     The  sealers  said  they  intended  to  visit  i 
Swain's  Island,  a  8i«a]l  outlier,  to  kill  a  herd  of  400  of  these 
seals  reported  to  be  in  u  roukery  there. 

Fartlier  along  the  coast»  on  the  same  day,  I  encountered 
a  small  herd  of  Sea->_;iephrtnts  consisting  of  four  females  and  two 
males.  One  male  wi^  much  hirger  than  the  other,  and  the  four 
cows  were  reclining  beside  lum,  the  younger  and  less  power- 
ful male  lying  apart  from  the  rest.  All  were  resting  on  a  thick 
1)6(1  uf  seaweed  cast  up  by  the  tide  on  a  beach  of  large  ptibbles. 

The  male  was  12  feet  long  and  enormously  heavy  and  fat. 
The  females  were  about  eight  feet  in  length.  All  were  of  a 
light  fawn  colour  except  one  female  wluch  was  shedding  her 
coat,  and  was  covered  over  with  patches  of  reddish  hair.  Tlniugh 
I  fired  my  gun  at  some  teal  close  by,  the  Elephants  were  little 
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ilistiirhed.    T\\e  rnnles  just  miaed  Uieir  bends  nmi  tlum  went  to 
slucp  agHin ;  the  fnnalL's  took  uo  uotice. 

I  went  up  close  to  the  older  nude  and  excited  him  in  the 
h<^>es  of  aofin^  liim  miso  his  t.rtmk-Iiko  snout,  nnd  ho  was 
roiteed  oguin  latn-  ou,  but  this  had  not  thi>  e.i)l^ct  of  Uiiikin^'  him 
move  from  hia  grt^und  or  frightening  him  at  all ;  hut  on  one  of 
the  shi]/a  riUtprs,  for  wliifli  I  lind  sent  a  |wtitioii  to  tho  ship, 
coming;  into  the  buy  full  of  men  in  order  to  kill  specimens  of 
thv  £K*phftnls  and  take  them  on  board,  the  ElephauU  becmne 
inimc<liut^dy  alumnMl  as  if  accustomed  oidy  to  expect  dauber 
from  Uml  partios. 

I  htul  forgotten  that  the  Tristan  da  Cnnha  people  had  told 
ine  that  they  always  shot  the  male  Sea-Klt^jihant  and  lanced  the 
iw?.  nnd    I   thouj'ht   the  beaat   coidd   be   stunned  by  blows 

the  snout  like  Fur-Seals,  so  Lieutenant  Channer,  wiio  Imd 
l>een  out  aliooting  with  niu,  wont  up  to  the  big  niah;  and  be^^nn 

imerinp  him  on  the  snout  with  a  stick  heavily  loadi^.d  with 

I.  but  without  any  effect  beyond  onrnging  the  beiwt  to  tlie 
utmost  The  animal  was  not  atuniied  by  the  blows»  because 
the  skull  of  the  Sea-Elephant  is  protected  above  by  a  bi^Ii  inter- 
muscular ridge  or  crest,  and  the  bones  around  the  nostrils  are  veiy 
strung,  la  those  point  s 
the  Elephant  is  very 
iiifferunt  from  the  Eur- 
SeaL  Tlio  beast  raised 
itself  on  ita  foro-dippors 
and  at  tlie  same  timu 
twisted  up  ita  tail  into 
the  air,  just  as  represented 
in  "Anson's  VoyiigpR," 
vrhere  thu  Scib-Ekphunt 
was  figuroii  for  the  first 

time  08  the  Soa-Lion  of         ^,.     .x  iuu.  :..:!.:»  n«i<Aj(p». 

Joan  Fernandez. 

Tlic  Ixjast  raised  ita  head  and  opened  its  huge  mouth  to  the 
widtjst,  showing  fonuidabk^  teeth  and  a  capacious  pinkish  gullet, 
irota  which  i>roceeded  h.»ud  and  angry  nwirs. 

"~  e  animal   was  too  young  to  have  a  largely  developed 
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trunk.  There  was  merely  an  archeil  pi-ojection  thrown  up  for 
some  little  distance  above  tlie  nostrils,  partly  Ijy  inHatiuu,  jiarlJy 
by  strong  contraction  of  muscles  on  each  side  of  the  noae.  If 
the  beast  had  got  hold  of  Clianuer  lie  would  have  bitten  a  limb 
to  pieces  at  one  cninoh.  The  hoatl  of  the  stick  came  off,  and 
so  I  ran  up  and  put  a  bullet  into  the  animal's  heart 

Tliis  male  St.*a-Elephant  when  eni-aj^^ed  had  its  snout  much  in 
the  contiition  as  that  shown  in  LestMir's  plate*  in  that  one  of 
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the  animals  of  the  group  reprL .:;*,...  -u  *\  liich  is  just  going  to  land 
I'l-om  the  tiea  on  tlie  lell-lmiid  side  of  tlie  huidscape.  The  old 
male  elephants  were  described  Ijy  the  sealers  of  Heard  lalaml  as 
having  a  trunk  10  inches  in  len^h.  These  old  males  were  called 
"  Beach-masters."  Ansoifs  sailors  called  the  largest  male  at 
Juan  Fernandez  the  "  Bashaw." 

1  obtained  from  a  harponeer  on  lK)ard  one  of  the  whaling 
schooners  whicli  we  tell  in  with  at  Kergueleji*H  Land,  a  very  well 
executed  carving  in  a  soft  volcanic  stone  from  Heard  Island, 
which  represented  two  men  skinning  a  dead  Beach-master.  Un- 
fortunately, this  was  lost  with  otlier  curiosities  in  transit  from 
the  skip,  after  we  reached  home.  In  this,  the  trunk  of  the  old 
male  Elephaut  was  shown  hanging  like  a  sliort  flaccid  tube  from 
the  snout.  It  is  shown  somewhat  thus  iu  LeBeur's  dgure,  drawn 
for  Peron,  in  the  case  of  the  animal  represented  as  lying  on 
l>each  in  the  foreground  ;  but  the  trunk  there  ia  proliably  shoiii'ii 

♦  *'Voyiige  de  D^courertea  aux  tcrres  Aufltraleft."     Perou  vi  htanar. 
Paris,  1B*>7.    Atlas  PI.  XXXII. 
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too  prominent  and  solid  looking.  The  old  sealers  used  to 
th«  trunks  as  a  tit-bit,  calling  them  "  snottcrs."  Goodridge 
speaks  of  it  as  "  a  surt  ttf  fleshy  skin,  which  hangs  over  the  nose." 
In  Anson 'a  Voyage  it  is  described  as  hanging  down  five  or  six 
inchea  below  tlie  end  of  the  upper  jaw.  Peron  says  very  little 
in  his  account  of  the  Sea- Elephant  about  the  trunk.* 

I  give  here  a  woodcut,  from  a  rough  drawing  made  for  me  by 
the  harponeer  above  referred  to,  of  a  "  ileach-niaater,"  with  its 
trunk  in  the  inflated  condition. 

The  trunk,  when  tlie  animal  is  enraged,  is  inflated  and 
erected,  being  blown  full  of  air.  From  tlie  drawing  it  appears 
that  Anson's  figure  is  probably  nearly  correct  in  the  matter  of 
the  trunk,  as  it  certainly  is  in  the  manner  in  which  the  tail  is 
curled  up  into  the  air  in  tlie  enraged  beast. 


biuwi>a  or  old  kaui  ■usuirsAin'. 

(Br  ■  IlarpuiHMT.) 
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The  trunk  is  produced  by  inflation  of  a  loose  tubular  sac  of 
placed  above  the  nostrils,  just   as  is  the  "  cap  '*  in  the 
em  Bladdor-nose  seal  {Cysiophora  prohoscidca).     Tlie  trunk 
evidently,  as  appears  from  both  the  drawings,  sacculated,  and 
irregular  in  form  when  inflated.      In  the  Bladder-nose 
tb«  nasal  cap  develops,  only  at  advanced  age,  just  as  in  the  case 
of  the  trunk  of  the  Sea-Elephant. 

I  bought  the  stone  caning  from  the  harponeer  for  a  sovereign 

•  For  Peron's  "  Hwtoire  de  rElephaiit  Mariu,"  aee  I.e.  T,  II,  p.  32.  A 
truulniion  of  it  iH  givcu  in  brewHterd  *'  Ediiiliurgli  Jounud  of  Science," 
1887,  VoL  11,  p.  73. 
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and  a  bottle  of  wLiaky.     He  would  not  have  taken  five  poui 
less  the  whisky,  as  it  was  a  matter  of  honour  with  liim  that  he 
should  ^et  a  driuk  fur  his  sliipmates  out  of  the  i)roceeds. 

Wliilst  we  were  killing  the  male  Elephant,  two  of  the  cows 
had  been  killed  by  the  sailors ;  one  of  them  got  away  for  a  time 
to  our  extreme  regret,  badly  wounded,  into  the  sea,  and  the 
unfortunate  animal  liad  to  be  shot  several  times  before  it  was 
killed.  Being  wounded,  it  made  back  for  the  sliore.  I  was 
astonished  at  this,  since  it  is  directly  contrary  to  the  ordinary 
habits  of  seals.  I  presume  the  animal  sought  safety  with  the 
rest  of  the  henl. 

The  Sea-£lephants  have  a  most  enormous  quantity  of  bluod 
in  them.  This  wounded  female  stained  all  the  water  of  the  head 
of  the  little  bay,  red.  The  blood,  so  black  as  it  is  in  the  body 
of  the  seal,  and  dark  like  the  muscles,  became  of  a  bright  arterial 
red  as  it  muigled  with  the  sea  water.  Mr.  R.  Brown  (in  his 
account  of  thi?  Arctic  Seals  and  Whales  inhabiting  the  Coasts  of 
Greenland,  "  Proc.  Zoolog.  Soc,"  1864),  refers  to  the  remarkably 
dark  colour  of  the  iiesh  of  seals,  due  to  the  gorging  of  the  mu&clee 
with  venous  blood ;  and  states  further,  that  in  the  young  seals, 
which  have  never  been  in  tlie  water,  the  muscles  are  red,  and 
that  the  blood  of  the  seal,  dark  when  shed,  turns  thus  red,  when 
exposed  to  sea  water  or  the  air. 

Tliese  Sea-Ele]>liant«,  wliich  were  prepared  as  skeletons  on 
board  the  ship,  were  found  to  have  only  a  greenish  slime  in  their 
stomachs.  Neither  the  Otarittdw  nor  the  Sea-Elephanta  feed 
during  the  breeding  season,  but  live  upon  their  fut,  becoming 
gradually  thinner  and  tliinner.  The  Sea-Elephants  have  a 
regular  layer  of  blubber  on  their  bodies  like  that  of  whales  and 
porpoises.  So  |>erfect  a  pmtection  is  tliis  non-conductor  against 
loss  of  heat,  that  a  dead  walrus,  which  like  most  seals  has  the 
same  covering,  has  been  found  to  retain  its  internal  temperature 
after  having  lain  12  hours  in  ice-cold  water.*  In  the  Fur-Soals 
{Arctocephaliis),  there  is  no  such  thick  layer  of  blubber  de- 
veloped, but  only  a  smaU  quantity  of  fat  attached  to  the  skin. 

*  "DierweileDeiitRclieNorJ-Pohirfiirhtiudeu  JiJuvn  ISGOuud  1870." 
S.  Bd.     WiasenBcIiafttliche  ErgeUnitwe,  Leipzig,  F.   A.  Bi^M;klmii8,   !874, 
W.  Peteni,  Zeui^vthiere  imd  Fiaclie. 
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The  muscles  also  fire  redder  tlian  in  other  seals,  more  like  beef, 

or  muscles  of  land  animals  generally,  not  black,  and  the  meat 

was  found  very  good  to  eat  by  some  of  our  crew.     Mr.  Brown 

(loa  cit)  speaks  of  n  green  slime  found  by  him  in  the  stomachs 

the  northern  Bladder-nose  (the  northern  representative  of  the 

-Elephant),     He  ascribes  it  to  seaweed  adhering  to  Mollusca 

(Mya  truncata)  eaten  hy  the  seaL     It  is,  however,  probably  only 

bile  pigment.     Peron  found  cuttle-tisli  beaks  and  Fucus  in  the 

t-RIephants'  stomachs.     The  wiilnis,  like  tlie  Bladder-nose, 

on  Mollusca.    In  a  walrus,  dissected  hy  the  second  Cterman 

Polar  Expedition,  the  bodies  of  from  500  to  600  {Mya 

i)   were   found   in  the  stomach,  with   only   one  single 

piece  of  shell,  the  animal  evidently  rejecting  the  shells 

with   great  care.      Stones   are  foimd  in   all    seals'    stomachs, 

apparently  just  as  in  those  of  penguins. 

There  seems  little  fear  of  the  Sea-Elephant  dying  out,  not- 
withstanding that  everyone  that  cau  be  got  at  is  killed  aud 
I  boiled  down  by  the  sealors.  I  saw  myself,  at  Kerguelen's  Laud, 
eighteen  Elephants,  and  one  at  Miuion  Island.  On  tlie  weather- 
side  of  the  island  is  a  beacli,  where  are  thousands  of  Sea-Elephants. 
These  can  be  got  at  from  land,  but  sh^dlow  water  and  a  heavy 
Burf  prevents  the  approncii  of  a  Iw^at.  Hence,  if  the  animals  be 
killed  and  their  blubber  boiled  down,  the  casks  cannot  be  got  off 
|S«  ship,  nor  can  they  be  tmnsported  over  land. 
V  Till'  beach  is  called  Bon  (ire  Beach,  because  some  English 
aealers  made  a  lot  of  oil  here,  headed  it  up  in  casks,  and  then 
found  they  could  make  no  use  of  it.  So  thry  piled  the  casks 
up  and  set  fire  to  tlieni,  in  the  hopes  of  driving  same  of  the 
Kli^pliants  to  more  convenient  quarters.  The  numbers  of  seals 
ftt  Kerguelen  in  ancient  times  munt  have  boen  enormous.  Their 
vast  old  empty  n>okeries  are  still  marked  by  trough-like  hollows 
iin  the  ground,  where  the  seals  used  to  lie. 

We  rolled  the  tlead  Sea-Elephant  down  t^  tht»  water,  and  got 
turn  atioal  with  some  ditliculty,  then  towed  tfie  Lhree  animals  otl 
tit  ih«  ship  with  great  labour,  by  rowing  against  the  wind, 
througli  the  thick  Iwda  of  kelp  {MacrocifstU  pirifcra).  Whilst 
wc  wens  at  work  on  the  beach,  crowds  of  birils  l>egftu  to  assemble, 
especially  the  Giant  Petrel  or  "Breakbones"  {Osslfraga  gi^antea). 
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the  "  Nelly"  or  "  Stinker"  of  sealers.  This  bird  in  its  habita  ia 
most  remarkably  like  the  A'ulture. 

It  hoars  all  day  alon^'  the  coast  on  the  look-out  for  food.  No 
sooner  is  an  animal  killed,  than  numbers  appear  as  if  by  magic, 
and  the  birds  are  evidently  well  acquainted  with  the  usual 
proceetlings  of  sealers — who  kill  the  Sea-Elephaut,  take  off 
the  skin  and  blubber,  and  leave  the  carcass.  They  settled  down 
hen*,  all  nmnd  in  groups,  at  a  sliort  distance,  a  dozen  or  so 
together,  to  wait,  and  l>egan  fighting  amongst  themselves,  as  if 
to  settle  which  was  to  have  first  bite. 

TliP  birds  •,'orge  themselves  wntli  forxJ,  just  like  the  vultureB, 
iuid  are  then  unable  to  fly.  I  came  across  half  a  dozen  together 
at  Christmas  Harbour  in  tliis  condition.  We  landed  just  oppo- 
site them ;  they  begun  to  run  to  j^t  out  of  the  way.  The  men 
chased  them,  they  ran  oft",  spreading  their  wings,  but  unable  to 
rise;  some  struggled  into  the  water  and  swam  away,  but  two 
went  ranning  on,  gradually  disgorging  their  food,  in  the  utmost 
hurry,  until  they  were  able  to  rise,  w*hen  they  made  olf  to  sea. 

The  nortliem  Fidmar  (Fidnuirus  (flaciaJis)  seems  to  resemble 
the  "  Breakbones  "  very  closely  in  habits.  Like  it>  it  dooB  not 
nest  in  holes  like  most  Proc^llatidix.  It  feeils  in  the  high  north 
on  carrion,  and  Ijecomes  so  gorged  with  meat  from  a  whale's 
carcass  as  to  l)e  unable  to  fly  without  disgorging.* 

I  was  astonished  at  the  comparatively  small  quantity  of  food, 
is,  tlie  smallness  of  the  extm  weight,  which  made  all  the 
difference  between  the  bird's  not  being  able  to  rise  at  all,  and  itn 
being  able  to  soar  away  with  almost  its  usual  power.  It  would 
be  intere-sting  to  test  various  biriis  with  weights  and  compare 
their  jx»wer  in  tliis  respect  A  Protrllarin.  is  evidently  very 
much  ]jelow  an  Accipititie  in  strength  in  this  matter  though  so 
perfect  a  flyer. 

But  the  "  Breakbones "  were  not  the  only  binla  which 
assembled  to  feast  nn  the  remains  of  the  Sea-Elephants.  With 
tliem  came  the  Skuas,  but  not  in  great  numbers,  and  multitudes 
of  gulls  and  Slieatli-1  fills,  which  latter  were  the  most  impudent, 
and  the  first  to  dare  approach  a  dead  cow  Elephant  which  we 
left  on  tlio  rocks.  The  whole  of  the  birds  must  have  been  di&- 
*  MacGilliviav,  "  Briti«li  Watn  BinlB."  Vol.  TL  i».  43C 
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when  they  found  we  were  not  sealers,  for  thoy  appa- 
coiild  not  penetrate  the  skin  of  the  dead  cow,  and  a  day  or 
uiWwanls  only  tlit-  eyea  were  pecked  ont :  hut  tlie  Bi'eak- 
ere  then  still  hanging  about  the  carcass,  waiting,  though 
«uc]i  nunil>ers  as  before. 
On  luiother  day,  l)eneath  the  cHfTs,  north  of  Betay  Cove,  I 
foand  a  young  Fur-Seal  lying  amongst  sorae  boulders  at  the  foot 
of  the  clift*.  There  was  a  i>road  Hat  sheJf  of  r<K'k  here,  nearly 
level  with  tlio  weti,  and  forming  an  exr.ellent  landing-place  for 
6eali!t,  80  I  was  especially  huuting  for  them,  but  shoidd  have 
nuftiVfd  this  one  amongst  the  mcks,  ha4l  it  not  attracted  my 
attention  by  a  soi-t  of  half-hiss,  hiilf-5;iturl.  1  killed  it,  and 
ed  the  whole  beast  with  great  laboixr  to  the  ship,  half  a  mile 
or  more,  on  my  back,  in  order  that  a  skeleton  slioidd  be  made 
of  it. 

On  several  occasions  I  superintended  parties  of  stokers,  who 
volunteered  U)  dig  up  bii*ds  and  eggs  for  our  collection.  This 
the  method  in  whicli  very  many  of  the  Vards  of  Kerguelen 
most  readily  procured.  The  beaten  ground  beneath  the 
Asorella  is  perforated  everywhere  witlj  holes  of  various  peti'els, 
rhofte  of  the  Prion  {Pri<tn  drHolaf-KJi)  are  most  numerous.  They 
are  about  big  enough  to  admit  the  hand,  but  tlie  nevHt  and  e^ 
nearly  always  far  out  of  reach,  the  holes  going  in  a  yard  and 
•lliilf  sometimes. 
Triun  is  a  small  grey  bird,  a  petrel  from  the  forai  of  the 
nnfanls^  but  with  a  broiul  Iwat-shaped  bill,  witli  extremely  fine 
homy  UtttuU<r,  ]iri»je<'ting  on  either  mai"gin  of  the  bill  inside. 
Tlje  l>inl  flitss  like  a  swallow,  and  was  nearly  always  Uy  be  seen 
in  ftocks  about  the  ship,  or  cruising  over  the  sea,  or  attendant  on 
to  pick  up  the  droppings  from  its  month.  Hence  it  is 
liy  sealers  the  "  Whale-bird."  Its  food,  as  that  of  all 
the  petrels  except  the  carrion  ones,  seems  to  consist  erf'  the  very 
nbundant  suHacc  nninials  of  the  south  seas,  esyiecially  of  small 
CrustacejL  'lljese  form  also,  apparently,  the  ov\y  food  of  the 
penguins ;  for  the  stomachs  of  all  the  penguins  which  we 
ned  were  crammed  witli  them  only.  The  Prion  lays  a 
le  wdiite  egg. 
Besides  the  Prion  thei^  is  the  "  Mutton-bird"  of  tlie  whalers 
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{CEstrelnia  Lf.ssoni),H  large  Pnjc«llarid,  as  big  as  a  pigeon,  wbite 
and  brown  and  gr^y  in  colour.  It  makes  a  much  larger  hole 
than  the  Prion,  six  inches  in  diameter,  and  long  in  proportion. 
At  the  end  is  a  round  cliamber  with  a  slight  elevation  in  the 
centre,  where  the  nest  ia  somewhat  raised,  with  a  deeper  passage 
all  round ;  at  least,  I  saw  this  in  two  nests.  The  old  bird  ia 
very  savage  when  pulled  out.  It  makes  a  shrill  cry,  and  bitea 
hard,  the  sharp  decurved  tip  of  the  upper  mandible  being  driven 
right  through  a  man's  finger  if  he  is  not  careful  in  handling  the 
bird.    The  egg  is  white,  and  about  the  size  of  a  hen's. 

Another  petrel,  Majaqaerus  ayutnottialis,  which  also  is  olten 
to  be  seen  cniising  after  the  ship,  but  then  iJways  solitiir)', 
is  called  the  "  Caj>e  Hen"  by  ordinary  sailors,  and  "  BIacIc 
Night  Hawk"  by  tlio  whiders.  It  makes  a  hole,  larger  a  good 
^deal  than  that  of  the  ilutton-bird,  and  nearly  always  with  its 
rath  opening  on  a  small  pool  of  water,  or  in  a  very  damp 
place.  The  hole  Ls  deep  under  the  ground  and  very  long,  two 
yards  or  more.  The  birds  seem  to  make  their  holes  in  certain 
places  in  company.  At  one  place,  on  the  shores  of  Greenland 
Harbnur,  I  found  a  number  of  such  holes,  all  within  a  email 
area.  The  bird  utters  a  peculiar  j>rolonged  and  high  pitched 
cry^  either  when  dug  into  on  the  nest  and  handled,  or  on  going 
into  the  hole  and  Hnding  its  mate  there. 

I  saw  once  about  a  dozen  of  those  birds  swimming  together 
at  Royal  Sound,  Init  usually  they  hawk  over  the  sea  singly,  with 
a  long  sweeping  tlijiht  like  that  of  the  albatross.  The  young 
are  like  round  bulls  of  grey  down,  and,  as  might  be  expected, 
have  the  nostrils  nmcli  more  widely  oymn  than  the  adults. 

Further  we  found  a  Stormy  Petrel  {Occaniits  sp.).  It  mokes  a 
short  smdl  hole  in  the  turf  at  the  verge  of  the  clifls,  and  laya  a 
white  egg,  with  slight  red  speckles  at  one  end,  large  in  size  in 
proportion  to  the  bird. 

A  more  interesting  petrel  is  the  diving  Procellarid  (/'flrca- 
noide$  Hvinntrix),  which  is  a  petrel  that  has  given  up  the 
active  aerial  habits  of  its  allies,  and  has  taken  to  diving,  and  has 
l>ecome  specially  modified  by  uatuml  selection  to  suit  it  lor  this 
changed  liabit,  tliougli  still  a  petrel  in  essential  structuw;.  The 
habits  of  the  bird,  which  occura  in  tlie  Straits  of  Magellan,  are 
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led  by  Darwin  in  his  Journal.*  This  bird  is  to  be  seen 
e  surface  of  tlie  water  in  lloyal  Sound  when  the  water  ia 
calm,  in  ilocks  of  very  large  numbers.  On  two  days  in  which 
excunions  were  made  in  the  steam  pinnace,  the  wat«r  was  seen 
to  be  covered  with  these  birds  in  flocks,  extending  over  acres, 
which  were  black  with  them.  Tlie  habits  of  the  uortheni  Little 
Auk  are  suid  to  be  closely  similar  to  those  of  this  bird ;  so  close 
is  the  resemblance*  that  the  whalers  have  transferred  one  of 
their  famihar  names  for  tlie  Little  Auk  to  the  Diving  Petrel  The 
diving  petrels  dive  with  extreme  rapidity,  and  when  frightened, 
get  up  and  flutter  along  close  to  the  water,  and  drop  and  dive 
again.  It  ia  a  curious  sight  to  see  a  whole  flock  thus  taking 
flight.  The  birds  make  holes  in  the  groimd  like  the  Prions^  and 
lay  an  egg  white  with  a  few  red  Specks  at  one  end.  They  breed 
in  enormous  quantities  on  the  islands  in  lioyal  Sound.  They 
are  readily  attracted  by  a  Ught,  and  some  were  caught  on  board 
through  coming  to  the  ship's  lights. 

On  one  of  the  digging  excursions  I  found  a  nest  of  the 
Sheftth-bill  {Ckionis  minor),  and  subsetpiently  found  several 
oCfaera.  The  bird  has  a  wide 
range,  corresponding  to  that 
of  the  Ecrguelen  cabbage, 
occurring  like  it  in  the 
I'rince  Edward  Islands,  the 
Crozet^  and  Heard  Is- 
lands. Another  species  of 
the  genus  occurs  in  Pata- 
gonia. 1 1  resembles  the 
Kergnelen  species  closely  in 
general  appearance,  though 
differing  in  many  essential 
pointo.  A  6gure  of  it  is 
gi\*en  in  default  of  one 
the  Kergueleu  bii-d.  It  might  however  almost  stand  for  this 
latter.  The  birds  (the  "  Paddy "  of  the  sealers)  arc  present 
merywhere  on  the  coast,  and  from  tlieir  extreme  tameness  and 


aatnATit'iiux  or  rvKuiA.    emomt*  alb*. 


*  "  Jounml  of  Researchcis"  p.  2&(V 
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inquisitive  habits,  are  always  attmcUng  one's  attention.  A  pair 
or  two  of  them  always  forms  part  of  any  view  on  the  coast 
The  birds  are  pure  white,  about  the  size  of  a  very  large  pigeon, 
but  with  the  appearance  rather  of  a  fowl.  They  have  Light  pink- 
coloured  legs,  with  partial  webbing  of  the  toes,  small  spurs  on  the 
inner  side  of  the  wings,  like  the  spur-winged  flower,  and  a  black 
bill  with  a  moBt  curious  cur\'ed  lamina  of  homy  matter  projecting 
over  the  nostrils.  Round  the  eye  is  a  tumid  pink  ring  bare  of 
feathers  ;  about  the  head  are  wattle-like  warts. 

Tlie  birds  have  been  examined  anatomically  by  De  Blain- 
ville,*  who  concluded  that  they  are  nearly  related  to  the  Oyster^ 
catchers.  The  birtlsnest  under  fallen  roc-ks  along  the  cLifis,  often 
in  places  where  the  nost  is  difficult  of  access.  The  nest  is  made 
of  grass  and  l»entB.  and  the  eggs  are  usually  two  in  nxunber,  and 
of  the  shape  of  those  of  the  Plovers,  and  of  a  somewhat  similar 
colouring,  spotted  dark  red  and  brown.  They  have  been  de- 
scribed and  figured  by  Gould,  and  he  considers  the  eggs  to  show 
further  alliance  of  the  Sheath-bills  to  the  Plovers.  1  found  two 
nests  with  three  eggs,  but  two  is  the  most  usual  number. 

The  young  are  black  on  coming  from  the  egg,  following  the 
usual  law  with  white  birds,  the  white  colouring  being  a  lately 
acquired  pecidiavity.  The  young  one  has  the  nostrils  wide 
open  and  merely  a  tumidity  about  the  posterior  margin  of  the 
nostrils  and  across  the  beak  where  the  sheath  is  commencing  to 
grow  nut. 

On  sitting  down  on  the  rocks  where  there  are  pairs  of  Sheath- 
bills  about,  one  soon  has  them  round  him,  uttering  a  harah,  half 
warning,  half  inquisitive  cry  on  first  seeing  one,  and  venturing 
gnulually  nearer  and  nearer,  standing  and  gazing  up  at  the 
intruder  with  their  heads  turned  on  one  side.  The  birds  come 
frequently  within  reach  of  a  stick,  and  can  often  be  knocked  over 
in  that  way,  or  bowled  over  with  a  big  stone,  as  they  will  sit 
quietly  and  allow  half  a  dozen  stones,  as  big  as  themselves 
almost,  to  be  thrown  at  them. 

At  length,  only  after  being  narrowly  missed  several  tixuoa, 

*  "  Voyage  de  la  BonTtf ,"  Zoologie,  Tom.  I,  p.  107 ;  PI.  Oias.  IX. 
The  aoatomy  of  the  Sbeath-hillci  has  been  further  Utely    nuile  lh« 
nibject  of  a  memoir  by  Dr.  Kidder.     "  Bull.  U.S.  Nat.  Miijl,"  No. 
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take  flight,  and  make  off,  uttering  their  harsh  note  a  succes- 
u  of  times.     If  a  bird  be  knocked  over  with  a  stick,  it  la 

ally  only  stunned,  the  Sheatli-bills  are  very  tenacious  of 
Ufa  If  the  one  thus  caught  be  tied  by  the  leg  with  a  string 
and  allowed  to  flutter  on  the  rocks,  in  front  of  one  as  one  site, 
the  neighbouring  sheath-bills  will  come  at  once  to  fight  with  it 
and  peck  it,  and  can  be  knocked  over  oue  after  another.  When 
courtiug  oue  another,  tlie  birds  show  all  the  attitudes  of  pigeons, 

male  bowing  his  head  up  and  down  and  stnitting,  making 
Bort  of  cf>oing  nnise. 

The  birds  eat  seaweed  and  shell-iisli,  mussels  and  limpets, 
besides  acting  as  scavengei-s,  as  already  mentioned.  They  carry 
t|uantitie8  of  the  limpet  and  mussel  shells  up  to  the  clefts  or 
holes  under  the  rocks  which  they  frequent.  They  readily  feed 
ement,  and  we  had  several  on  board  the  ship,  running 
uite  at  home.  Oue  of  them  established  itself  in  one  of 
tbe  cutters  for  a  short  time,  and  used  to  take  a  fly  roimd  during 
the  Toyage  to  Heaivl  Island  and  return  again  to  the  ship. 

The  birds,  Uiough  usually  to  be  seen  running  on  the  rocks, 
can  fly  remarkably  well,  and  their  ilight  is  like  that  of  a  pigeon. 
I  have  seen  them  flying  at  a  great  height  about  the  cliffs  of 
Christmas  Harbour. 

A  Tern  {Sirnia  virgatal),  the  "Mackerel-bird,"  "King-bird" 
or  "  Kinger  "  of  sealers,  nests  on  the  ground  amongst  the  grass, 
laying  a  single  egg.  just  like  that  of  other  terns.  When  a  nest  is 
approached  the  old  binls  are  very  bold,  and  fly  roimd  the  head 
of  the  intruder,  uttering  a  sharp  cry.  Their  young  are  brown 
arkably  like  a  tlirush  at  first  glance  were  it  not  for  the 
t.  Whwn  I  saw  oue  for  the  first  time  I  thought  a  Land- 
hird  had  l)een  found  in  Kerguelen.  but  such  certainly  does  not 
exist  except  the  Shcath-biU,  if  it  can  Ik?  considered  iw  Huch.  It 
is,  hoM-ever,  worthy  of  note  here,  that  in  Antipodes  Island,  whicli 
Iks  «otith-east  of  New  Zealand  and  a  little  nearer  the  South 
Pole  ihnn  Kerguelen's  I^nd,  parroquetfl  are  abundant,  although 
the  ifiluud  is  coveretl  with  tussock,*  and  ^v'ithout  trees. 

•  "Not*»  on  the  Geology  of  the  Outlying  IslaniU  of  New  ZenUnd. 
K«fwrt«d  by  Dr.  Hector,  RB.S."    Trana.  N.  Zwiljuid  Inalilwte,  VoL  II, 
K  p.  1-6. 
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The  Gull  {Lariis  Dominicanus)  ne.sts  also  on  the  open  ground 
amongst  grass  tufts,  and  the  birds  breed  in  considerable  flocks 
togetlier,  choosing  often  some  dry  place  on  the  lower  slopes  of  a 
hill-side.  I  saw  two  such  places  where  there  were  a  few  nests 
with  young  and  remains  of  many  more.  No  regular  nest  is 
made.  The  young  are  brown-coloured.  The  old  birds  make  a 
great  deal  of  noise  when  the  young  are  carried  off,  but  make  no 
attempt  to  protect  them.  The  bi-own  colour  of  the  young  is 
closely  like  that  of  the  dead  grass  in  which  they  lie,  and 
under  which  they  liide  on  approach  of  danger.  The  colour  Ia 
protective  to  them;  they  are,  certainly,  very  difficult  to  see 
amongst  the  grass. 

A  species  of  Cormorant  {PMacrocorax  verrucosus),  which 
occurs  at  the  Falkland  Islands  and  at  New  Zealand,  and  which 
is  almost  certaiuly  t!ie  same  bird  which  we  saw  at  Marion 
Island,  is  very  abundant  about  Kerguelen.  The  birds  are  very 
handsome,  especially  the  male.  The  chest  is  white,  the  b 
dark  brown  and  black  with  green  mcUdlic  tints  upfon  it. 
the  base  of  the  bill  ai*e  large  orange  warty  protuberances. 

The  birds  build  on  ledges  of  the  cliffs,  or  on  the  higher  part 
steep  declivities  lea<iiiig  directly  down  into  the  sea.  They  ar^** 
especially  fond  of  the  horizontal  grooves  and  ledges  in  the  cliff"^ 
formed  where  the  red  earth  bands  weather  out  beneath  tb -^ 
harder  overlying  btiaalt.  They  are  gregarious  in  their  nestin^^ 
and  in  places  small  islands  or  projecting  headlands,  are  staine^  -• 
yellow-white  with  their  di'oppings,  so  as  to  be  conspicuous  fri^^= 
a  distance  at  sea 

The  birds  make  a  compact  neat  round  nest,  raised  a 
a  foot  from  the  ground,  and  composed  of  mud  and  lined  wiC::.^ 
grass. 

They  lay  either  two  or  three  eggs,  pale  blue  in  colour, 
covered  with  a  chalky  substance,  as  are  all  cormorants'  cg^^ 
The  young  are  ugly  beasts,  covered  with  intensely  black  dow^ 
When  there  are  three  in  the  nest  nearly  full-fledged  they  form  ••« 
absurd  sight,  since  the  nest  is  then  not  big  enough  to  bold  mow 
than  one  properly,  so  the  greater  part  of  the  bodies  of  the  three 
young  projects  out,  and  then,  to  crown  the  absurdity,  the  moib*tf 
comes  and  sits  on  the  top  of  these  three  young  as  big  as  herself 
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An  idea  of  the  relations  of  tlie  various  bii-ds  to  one  another 
in  the  struggle  fur  existence  will  be  gained  from  the  following 
incident :  I  saw  a  cormorant  rise  to  the  surface  of  the  water, 
and  lifting  its  head,  make  despemtc  efforts  to  gorge  a  small 
tish  which  it  luui  caught,  evidently  knowing  its  danger,  and  in 
a  fearful  hurry  to  get  it  down.  Before  it  could  swallow  its 
prey,  down  came  a  gull,  snatched  the  fish  after  a  slight  struggle 
and  carried  it  off  to  the  rocks  on  the  shore.  Here  a  lot  of  other 
guile  inmiediately  began  to  assert  their  nglit  to  a  share,  when 
down  swooped  a  Skua  frcm  aloft,  right  on  to  the  heap  of  gulla, 
seized  the  tish  and  swallowetl  it  at  once. 

The  shag  ought  to  learn  to  swallow  under  water,  and  the 
gull  to  devour  its  prey  at  once  in  the  air.  The  Skua  is  merely  a 
gull  which  has  devcloi>ed  itself  by  fighting  for  morsels. 

We  fell  in  with  three  American  whaling  schooners  at 
Kerguelcn.  They  work  Heard  Island  for  Sea  Elephants  and 
en  for  whales  more  especially.  They  get  their  principal 
Fogo  in  the  Ca]ie  Verdes  on  the  way  out ;  the  I'urtu- 
ese  there  being  very  willing  to  embark,  even  for  a  South  Sea 
whaling  cruise,  in  oixler  to  escape  the  mihtary  conscription. 
The  schoonei*8,  which  belong  to  two  different  owners,  are  tended 
"by  a  barque,  which  brings  out  provisions  and  takes  home  oil  and 
skins. 

A  difficulty  would  arise  from  a  whale  when  struck  ruiming 
through  the  thick  beds  of  kelp  (Macrocystis)  which  everywhere 
form  tangled  barriera  at  a  certain  distance  from  shore.  This  is 
got  over  by  haNing  large  very  sharp  knives  ready,  which  are 
held  close  beside  the  line  as  the  l)oat  scuds  tlirough  the  water, 
drugged  by  the  whale,  and  cut  a  clean  passage  in  the  weed. 

The  whales  are  killed  by  means  of  a  bomb,  a  cylindrical 
iron  tube  lull  of  powder  provided  with  a  fuse  and  pointed  at 
one  end;  at  the  other,  provided  with  feathei-s  like  an  arrow. 
Tlie  whole  is  not  unlike  a  large  crossbow  bolt.  The  feathers 
are  made  of  vulcanized  indiarubber,  and  when  the  bolt  is 
rammed  into  the  gun  from  wliich  it  is  fired,  are  wrapped  round 
the  end  of  the  shaft.  As  soon  as  the  bolt  leaves  the  muzzle 
they  expand,  and  prevent  the  bombs  wobbhng  or  capsizing. 

The  invention  is  extremely  ingenious.    The  bomb  is  fired 
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from  a  heavy  gun  from  tlie  slioulder.  and  is  good  up  to  about 
fifteen  paces.     It  is  fired  into  the  wlmle  just  l)ehind  the  flipper. 

It  goes  in,  and  after  a  while  makes  a  loud  explosion,  often 
killing  tlie  beast  almost  at  once.  Four  kinds  of  wliales  are 
common  about  Kerguelen's  Island,  but  only  one,  the  Southern 
Whalebone  Whale,  is  regularly  Imnted.  A  Iwimb  is  fired  into 
the  other  kinds,  if  there  is  a  chance  of  doing  so  from  the  ship,  and 
if  the  beast  hit  appeal's  maimed,  it  is  then  tackled  on  to  with  the 
harpoons.     Similar  bombs  are  now  regularly  used  in  the  North. 

I  was  sorry  to  leave  Ker^elen's  I^nd,  for  I  enjoyed  the 
place  thoroughly.  We  had  wonderfully  good  weather,  and 
sometimea  tbe  sun  was  extremely  hot.  Tlie  sunrises  and  sun- 
sets were  often  most  gorgeous,  and  the  view  in  evening  or  early 
morning  up  Royal  Sound,  with  its  wide  exymnse  of  sea  dotted  all 
over  with  rocky  ialaiids,  like  some  loi-ge  inland  lake,  and  with 
Mount  Ross  towering  blue  in  the  distance,  and  capped  with 
snow  and  glaciers,  is  most  grand  and  beautiful 

The  climate  of  Kerguelen'a  l^nd  is,  as  is  tliat  of  all  the 
neighbouring  islands,  remarkably  equable.  It  is  never  veiy 
wann,  never  very  cold.  In  the  middle  of  winter,  during  Roos's 
stay  there,  the  tiienuumeter  mrcly  fell  below  freezing  point,  and 
the  snow  never  lay  on  the  lower  land  more  than  two  or  three 
days.  The  whalei'S  told  us  that  it  was  very  rarely  that  ica 
formed  which  would  bear;  and  Sir  J.  D.  Hooker  speaks  of 
breaking  ice  on  the  Christmas  Harlxtur  Lake  only  two  inches 
thick,  and  taking  from  under  it  Limosella  in  full  flower. 

During  our  stay,  the  highest  reading  of  the  thermometer  was 
fi9°  R,  and  the  lowest  39='-5  F.:  tbe  mean  about  43^*  or  44*: 
this  in  the  middle  of  summer,  or  rather  slightly  past  the  middle. 
The  bane  of  the  place  consists  in  the  constantly  occurring  sudden 
storms  of  wind,  one  of  which  made  us  drag  our  anchor  at  Betay 
Cove,  and  might  easily  have  sent  the  ship  against  the  rocks,  and 
two  of  which  kept  us  tediously  beating  about  off  the  land  on  two 
occasions,  when  we  were  making  from  one  point  to  another. 

For  a  complete  list  of  the  birdft  of  Kerguelen'ii  LauiI,  aee  R.  Buwdler 
Sharpe,  F,L.S.,  F.R.S.  "  Tranp.  of  Venus  Expedition,  Zoology  of  Ker- 
giieleti'a  Luid.  Birds."  From  thJB  [»apor  tho  Danicfl  of  binds  given  above 
ai«  tak«n. 
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For  the  Cnutacea,  see  E.  J.  Meiis,  F.L.S.,  F.2:.S.  Trans.  Venus 
£zpeditioiL    Ibid. 

For  the  Terrestrial  Annelida,  see  £.  Bay  Lankester,  F.B.S.    Ibid. 

See  "Further  contributions  to  the  Natural  History  of  Kerguelen's 
laland,"  by  J.  H.  Kidder,  M.D.  "Bull.  U.S.  National  Mus.,"  No.  3, 
1876,  IL 

See  also,  for  an  account  of  the  island,  "  Narrative  of  the  Wreck  of  the 
*  Favourite '  on  the  Island  of  Desolation ;  detailing  the  adventures, 
Bofferings  and  privations  of  John  Hunn ;  an  Historical  Account  of  the 
Island  and  its  Whale  and  Sea  fisheries."  Edited  by  W.  B.  Clarke,  M.D. 
London,  1860. 
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HEARD  ISLAND, 

Uiatoms  on  the  Sea  Surface.  Macdonald  Island.  Whisky  Bay,  Heard 
Island.  Coast-line  composed  of  Glaciera.  Structure  of  the  Uhicien. 
Termimd  and  Lateral  Moraines.  Glacier  Stream.  Bocks  Cut  by 
Natuml  Sand  Blast  Lava  Flow  and  Denuded  Crater.  Scanty 
Vegetation.  Range  in  Elevation  of  Arctic  and  SouUiem  Flauta 
Compared.  Mode  of  Hunting  Sea  Elephants.  Habits  of  these 
Animala     Sealers  Inhabiting  Heard  Island.     Birds  of  the  Island. 

February  sntf,  1874. — We  sailed  from  Christmas  Harbour, 
whither  wc  had  gone  at  the  termiuation  ol*  our  survey  to 
erect  a  cairn  with  instructions  for  the  Transit  of  Venus  Ex- 
pedition, on  February  2nd,  and  made  for  the  Macdonald  Group, 
which  lie^  about  240  miles  to  the  south-east  of  Kei^elen*s 
Land.  The  channel  between  the  two  groups  is  extremely 
variable  in  depth,  bottom  being  found  at  times  in  less  than 
100  fathoms,  and  at  others  no  bottom  being  obtained  in  from 
220  to  425  fathoms. 

The  sea  surface  was  full  of  Diatoms,  which  filled  the  towing 
net  in  large  masses.  These  masses  were  found  by  Mr.  O'Meara 
to  be  composed  mainly  of  various  species  of  ChceU)C4ros,  vrith 
spines  of  extraordinary  length,  aggregated  in  small  masses  of  a 
jelly-like  substance.  Occurring  with  these  species  of  ChcUoctros^ 
were  reprebentatives  of  iive  other  genera  of  Diatoms,  three  of 
which  were  of  new  species.* 

■eartf  island,  renruarr  stta,  IB74. — On  Febmar}'  Gth,  aft«r 

beating  about  fur  several  days  in  fog,  and  lying  becalmed  during 

one  day,  we  sighted  the  northernmost  island  of  the  Macdonald 

Group.     It  was   alternately  brightened  up  by  sunsbine»  and 

< 
*  Rev.  E,  (yMeai-a,   M.A.,  **0u  the  Diatomaceons  gatheringB  made  at 
Kergueleu'a  Land,  by  H.  N.  Moseley."    Linn.  Joum.,  Botany,  VoL  XV, 
pp.  66,  67. 
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klden  in  the  drifting  scud  and  mist  It  consists  of  a  small 
main  rocky  mass,  and  two  outliers  with  a  very  iiTegular  outline 
and  weather-beaten  appearance. 

The  main  mass  is  Macdonald  TsLsaid,  and  gives  the  name  to 
the  group.  It  is  bounded  on  all  sides  by  cliffs,  which  are  high 
towards  the  eastwai'd,  but  lower  towards  the  westward.  There 
was  no  anow  on  tlie  island ;  on  one  stretch  of  sloping  flat  land, 
a  covering  of  vegetation  could  be  made  out  no  doiibt  similar  to 
tJiat  of  Heard  Island.  One  of  tine  outliers  is  in  the  form  of  a 
pinnacle,  projecting  straight  up  from  the  sea. 

anchored  at  Heard  Island,  in  Corinthian  or  Whisky 
it  is  named  by  the  sealers,  in  the  aftenioon  ;  I  landed  at 
onoe  with  Captain  Nares  and  Mr.  Buchanan.  Heard  Island  is  in 
about  lat.  53°  10'  S.,  long.  73''  30'  E.  It  is  thus  in  about  the 
same  latitude  as  the  eastern  entrance  of  the  Straits  of  Magellan, 
and  in  a  corresponding  latitude  in  the  southern  hemisphere,  to 
our  city  of  Lincoln  in  the  northern ;  it  is  in  nearly  the  same 
longitude  as  Bombay.  It  is  about  twenty-five  miles  in  extreme 
length,  and  six  in  extreme  breadth,  and  has  an  area  of  about 
80  square  miles.  The  island  is  elon^mte  in  form,  stretclring  in  a 
direction  about  N.W.  by  W.,  and  S.E.  by  E.  The  southernmost 
extremity  turns  eastward,  and  runs  out  into  a  long  narrow 
ppomontoiy. 

Whisky  Bay  is  near  the  northernmost  extremity  of  the 
iaUud  To  the  south-east  of  the  ship,  as  she  lay  in  the  small 
bay,  were  seen  a  succession  of  glaciers  descending  right  down  to 
the  beach,  and  separated  by  lati'ml  moraines  from  one  another; 
six  of  these  glaciers  wei'e  visible  from  the  anchorage,  forming  by 
their  terminations  the  coast-line  eastwards.  They  rose  with  a 
gentle  slope,  with  the  usual  rounded  undulating  surface  up- 
wania  towards  the  interior  of  the  island,  but  their  oiigin  was  hid 
in  the  mist  and  cloud  ;  and  Big  Ben,  the  great  mountain  of  the 
island,  said  to  l>e  7,('00  feet  in  heiglit,  was  not  seen  by  us  at  all. 

One  of  the  glaciers,  that  ueaxest  to  the  ship,  instead  of 
abutting  on  the  sea-shore  directly  with  its  end,  as  did  the  others, 
presented,  towards  its  lower  extremity  its  side  to  the  action  of 
the  waves,  and  ending  somewhat  inland,  formed  a  well-marked 
but  scanty  tenninal  moraine. 
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sea-sbore  this  glacier  presented  a  vertical  wall  of 
"estiug  directly  upon  the  black  volcauic  sand  composing  the 
II  lu  this  wall  was  exposed  a  very  instructive  lougi- 
lal  section  of  the  glacier  mass,  in  wliich  the  series  of 
ed  bauds  produced  by  difl'ereutial  motion  were  most 
dy  marked,  and  visible  from  the  distance  of  the  ancliorage. 
Tie  ice  composing  the  wall  or  clifl'  was  e\ndently  being 
Lantly  bulged  outwards  by  intenial  pressure,  and  masses 
thus  being  split  off  to  fall  on  the  beach,  and  be  melted,  or 
id  00'  by  tliB  tide.  The  ice  splits  off  along  the  lines  of  the 
itudinal  crevasses,  and  falls  in  slabs  of  the  whole  height  of 
lift;  a  freshly  fallen  slab,  a  longitudinal  slice  of  the  glacier, 
lying  on  the  beacL 

lie  fallen  ice  floats  ofT  with  the  tide.  Some  stones,  which 
dredged  in  160  fathoms  between  Kerguelen's  Land  and 
sd  Isliuid,  were  believed  by  Mr.  IJuchanan  to  have  been 
itly  dropped  by  floating  ice  from  Heard  Island.  The 
t8  in  question  were  as  yet  not  penetrated  by  the  water.* 
lie  otlier  glaciers  in  sight  cut  the  shore  line  at  right  angles, 
thus  had  no  terminal  moraines,  the  stones  brought  down  by 
1  being  washed  away  by  the  pea. 

1)e  glaciers  showed  all  the  familiar  phenomena  of  those  of 
exact  siinilai-ity.     There  are  here  the  same  systems 
more  marked  in  some  regions  than  others,  and 

[t  towards  the  termination  of  the  glacier,  where  the 
is  smooth  and  generally  rounded.     The  crevasses  were 

tial  deep  blue  colour,  and  the  ridges  separating  them  of 
iBOal  fantastic  shapes. 
ibovc,  the  glaciers  were  covered  with  snow,  which,  as  one 

k higher  and  higher,  was  seen  to  gradually  obliterate  the 
to,  and  assume  the  appearance  of  a  n^v^.  The  extent 
Bcier  free  ftrim  snow  was  very  small ;  the  region  in  which 
ing  can  take  ]>}ace  to  any  considerable  extent  being  conHne<i 
wage  not  for  above  sea  level. 

and  there  were  to  be  seen,  on  the  surface  of  the  glacier, 
deep  vertical  pipe-like  holt*  full  of  water.     These 
led    by   concentric   layers   of  ice,  composed  of  juosms 
J,  Y.   Budmnan,  "  Proc  R.  Soc."  No.  170,  1876,j».  000. 
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disposed  radially  to  the  centres  of  the  holes  and  produced  by 
successive  night  frosts. 

Cones  of  ice  covered  with  sand,  and  appearing  as  if  com- 
posed of  sand  alone,  but  astonishing  one  by  their  hard  and 
resistant  nature  when  struck  with  a  stick,  were  also  to  be  seen 
on  the  glacier.  I  have  seen  closely  similar  cones  in  Tyrol; 
and,  when  a  t}To  at  alpiue  climbing,  have  jtirred  my  hand  in 
attempting  to  thrust  my  alpenstock  into  them.  Here  the  sand 
was  black  and  volcanic.  Small  table-stones  were  not  uncommon 
upon  the  glacier,  and,  in  fact,  all  the  phenomena  caused  hy 
thawing  fn)m  the  action  of  direct  radiant  heat  were  present. 

The  usual  narrow  longitudinal  lines  or  cracks  caused  by  the 
shearing  of  the  ice  in  its  differential  motion  were  present,  and 
gave  evidence  of  the  grinding  together  of  tlie  closely  opposed 
surfaces  forming  them. 

The  dirt  and  stones  on  the  surface  of  the  ice  were  as  usual 
more  abunJauL  towards  the  termination  of  the  glacier  and  the 
moraine,  but  they  were  not  so  abundant  as  usual,  and  there 
were  no  large  stones  amongst  them,  nor  were  such  to  be  seen 
in  the  moraine. 

The  harponeer  of  the  "  Emma  Jane,"  the  whaling  schooner 
with  which  we  fell  in  at  Kerguelen's  Land,  told  me  that  he  had 
always  wondered  where  the  stones  on  the  ice  came  from  at  all, 
and  no  wonder,  for  Big  Ben  is  usually  hidden  from  view,  and 
the  glaciers  seem  to  have  notliing  above  fh)m  which  the  stones 
might  come.  Most  of  the  stones,  no  doubt,  reach  the  surface 
and  see  tlie  light  only  when  they  are  approaching  the  bottom  of 
the  glacier. 

The  terminal  moraine  showed  the  usual  in-egular  conical 
heaping,  and  marks  of  recent  motion  of  the  stones  and  earth 
com|>osing  it  from  the  tliawiug  of  the  ice  supporting  them^  and 
a  snndl  stream  running  from  the  ghicier-bed  cut  its  way  to  the 
sea  through  a  short  arched  tunnel  in  the  ice,  as  so  conunonly 
occurs  elsewhere.  A  small  cascade  poured  out  of  the  ico-clifl'  on 
to  the  seashore  from  an  aperture  about  half-way  up  it.  All  tlie 
moraines  showed  evidence  of  the  present  shrinking  of  the  glaciers. 

The  view  along  the  shore  of  the  successive  terminations  of 
the  glaciers  was  very  fine.     I  had  never  before  seen  a  coaat-line 
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of  diffs  and  headlands  of  ice.  None  of  the  glaciers 
;tually  down  iiitx)  the  sea.  The  bases  of  their  cliflia 
rested  on  the  sandy  beach  and  were  only  just  washed  by  tlie 
waves  at  high  water  or  during  gales  of  wind. 

The  lateral  moraines  were  of  the  usual  form,  with  sharp 
ridged  crests  and  natural  slopes  on  either  side.  They  formed 
lines  of  separation  between  the  contiguous  glaciers.  They  were 
somewhat  serpentine  in  course,  and  two  of  them  were  seen 
to  occur  immediately  above  points  where  the  glaciers  on  either 
hand  were  separated  by  masses  of  rock  in  nitu^  wliich  masses 
showed  out  between  the  ice-cliffs  on  the  shore  and  had  the 
ends  of  the  moraines  resting  on  them. 

A  stretcli  of  perfectly  level  black  sand  about  lialf  a  mile  in 

Ith  forms  the  head  of  the  bay  and  inten^enes  between  the 

iers  tmd  a  promontory  of  rocky  rising  land  stretching  out 

liorth%vards  and  westwards,  and  forming  the  other  side  of  the  bay. 

Jt  was  on  the  smooth  sandy  beach  bounding  tliis  plain  that  we 

[landed.    Tlie  surf  was  not  heavy,  but  we  had  to  drag  the  boat 

tip  at  once. 

In  this  we  were  helped  by  sLx  wild-looking  sealers,  who  had 
dumIo  their  appearance  on  the  rocks  as  soon  as  the  ship  entered 
le  bay,  with  their  rifles  in  their  hands,  and  had  gazed  on 
ith  astimishment.     The  bos.s  said,  as  we  landed,  he  "guessed 
were  out  of  our  reckoning."     They  evidently  thought  no  one 
Id   have  come  to  Heard  Island  on  purpose  who  was  not 
the  scaling  business. 

The  sandy  plain  stretches  back  from  the  bay  as  a  dreary 

waste  to  another  small  curved  beach  at  the  head  of  another 

[inlet  of  the  sea.     Behind  this  inlet  is  an  irregular  rocky  moun- 

mass  forming  the  end  of  the  island,  on  which  are  two  large 

flaeiers  very  steeply  inclined,  and  one  of  them  terminating  in  a 

iheer  ice-fall.      At  its  back  tliis  mountain  mass  is  bounded 

ty  precipices  with  their  bases  waslied  by  the  sea. 

Tlie  plain  is  traversed  by  several  streams  of  glacier  water 

ling  from  Uie  southern  glaciers.     These  streams  are  con- 

itly  changing  their  course,  as  the  lieach  and  plain  are  washed 

Lt  by  die  surf  in  heavy  weather.     At  the  time  of  our  visit 

le  main  stream  stretched  across  the  entire  width  of  the  plain 
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and  entered  the  sea  at  the  extreme  ■western  verge  of  the  beach. 
We  had  therefore  to  ford  it. 

The  stream  was  about  20  yard.s  across,  and  knee-deep.  It 
was  intensely  cold,  and  pained  ray  legs  worse  than  any  glacier 
water  I  have  ever  waded  in.  The  water  of  the  stream  was 
brown,  opaque,  and  muddy,  charged  with  the  grindinga  of  the 
glaciers.  Hnnning  into  the  sea  it  formed  a  conspicuous  browii 
tract,  sharply  defined  from  the  blue-green  water  of  the  sea^  and 
extending  almost  to  the  mouth  of  the  bay. 

The  sandy  plain  seemed  entirely  of  glacial  origin  ;  it  was  in 
places  covered  with  glacial  mud,  and  was  yielding,  and  heavy  to 
walk  upon, 

Mr.  Buchanan  observed  that  the  isolated  rocks  which  had 
been  rolled  down  upon  this  plain  from  the  heights  above  were 
cut  by  the  natural  sand-blast  into  forms  resembling  trees  on  a 
coast  expased  to  trade  winds.  The  effect  of  every  president 
wind  was  shown  by  the  facets  cut  by  the  blown  sand  upon  the 
surfaces  of  the  rocks,  the  largest  facet  in  each  case  being  that 
turned  towards  the  west.* 

Tlie  plain  was  strewed  with  bones  of  the  Sea-Elephant  iUid 
Sea-Leopard,  those  of  the  former  being  most  abundant.  There 
were  remains  of  thousands  of  skeletons,  and  I  gathered  a  good 
many  tusks  of  old  males.  The  bones  lay  in  curx'ed  lines, 
looking  like  tide  lines,  on  eitlier  side  of  the  plain  above  the 
beaches,  marking  the  rookeries  of  old  times  and  tracks  of 
slaughter  of  the  sealers.  Some  bones  occiirred  far  up  on  the 
plain,  the  Elephants  having  in  times  of  security  made  their  lairs 
far  from  the  \vater'8  edge.  A  few  whales'  verlebrw  were 
seen  lying  al>out. 

On  the  opposite  side  of  the  plain  from  that  l>oTinded  by  the. 
glacier  is  a  stretch  of  low  bare  rock,  with  a  peculiar  smooth  an 
rounded  but  irregular  surface.  Tliis  rock  surface  appears  from  ft! 
distance  as  if  glaciated,  but  on  closer  examination  it  is  seen  td 
show  very  distinct  ripple  marks  and  lines  of  flow,  and  the  rock- 
mass  is  evidently  a  comparatively  recent  lava  flow  from  a  small 
l)roken-down  crater  which  stands  on  the  shore  close  by. 

The   remains  of  the  crater  are  now  in  the  form  of  th; 
•  J.  y.  Buchanan,  M.  A.,  Report,  "Proc.  R.  Soc"  No.  170, 1876,  p.  621 
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irregularly  conical  mosses,  composed  of  very  numeroufl 
of  scoriie.  conspicuona  because  of  their  varyiuj;  and 
strongly  contrasted  colours  and  very  irregular  bedding.     The 


numn-Dowa  cKAtva,  ftKiaKT  bai*  with  bbow  t/ruM  it. 

\n\'fi  flow  is  seen  in  section  in  the  low  cliflfa  forming  the  coast- 
iline  of  the  hurlHiur. 

The  present  condition  of  Heard  Island  is  evidently  that  which 
[otitiunwi  in  Kerguelen'a  Land  formerly.  (iUiciera  once  covered 
V(.Tgueli*n's  Lund  almost  entirely  and  dipped  down  into  the  sea. 
[t  ifl,  however,  an  extraordinary  fact  that  Heard  iHland.  only  300 
milas  south  of  Kerguelen's  Land,  ahould  thus  still  be  in  a 
glftdal  epoch,  wliilst  in  Kei^iielen's  Lund,  a  very  much  larjfer 
tract,  the  glaciers  should  have  shrunk  back  into  the  interior,  and 

Khave  left  bo  much  of  the  land  surface  entirely  free  of  ice,  the  ice 

H  epoch  being  there  already  a  tiling  of  the  past. 

H        Tlie  greiit  height  of  Big  Ik'n,  and  consequent  largeness  of  tlie 

^unM  where  snow  constantly  aceumulatoa  and  cannot  be  melted, 
bo  doubt  accounts  to  a  considerable  extent  for  the  peculiar 
OOoditiimH  in   Heard  Island.      A  similar  rapid  descent  of  the 

Kl^now-line  within  a  few  degrees  of  latitude  occurs  in  the  Chilian 
Andes,*  so  great  is  the  chilling  influence  of  the  vast  southern  sea. 

•  OriaelMicb,    "Die   Vcg^tAtion    »h'r    Enle."     Leipzig.    1872.     2.  Bd. 
467.     I  biqne  citato. 
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Heard  Island  is  in  a  corresponding  latitude  to  Lincoln.  No 
doubt,  when  England  was  in  its  last  glacial  epoch,  Heard  Island 
enjoyed  a  much  milder  climate,  and  it  was  possibly  then  that  the 
laige  trees  grew,  Llie  trunks  of  which  are  now  fossil  in  Kerguelen*8 
Land,  and  that  the  ancestors  of  Lyallia  and  JPringUa  flourished. 

A  stretch  of  land  on  the  uortli-west  side  of  the  plain  was 
covered  pretty  thickly  with  green,  which  was  on  closer  view 
seen  to  be  composed  of  patches  of  Azorella  *  growing  on  the 
summits  of  mud  or  sand  hummocks,  which  were  separated  from 
one  another  by  ditches  or  cavities,  of  usuaUy  bare  brown  mud. 

Some  of  these  Azorella  patches  were  of  considerable  extent, 
and  the  phmt  was  evidently  flourishing  and  in  full  fruit.  On 
some  hummocks  grew  tufts  of  the  grass  Foa  Cookii^  in  foD 
flower  and  with  the  anthers  fiiUy  developed ;  and  on  the  sheltered 

iks  of  the  hummocks  the  Kerguelen  cabbage  {Fringlea  nnti- 

'btUica),  grew  in  considerable  quantity,  but  dwarfed  in  com-  fl 
parison  with  Kerguelen  specimens,  both  in  foliage  and  in  the 
length  of  the  fruiting  stems.     Most  of  it  waa  in  fruit,  but  some  ^ 
still  in  flower,  as  at  Kerguelen  a  Land.  H 

Around  pools  of  water  in  the  hollows  grew  a  variety  of 
a  British  plaut,  Callitriche  Veriin  {sub  sp.  obtiisangidala),  in 
quantity,  and  it  ticcurred  also  in  abundance  submerged;  in 
company  with  a  Conferva.  In  the  same  sheltered  spots  grew 
Colobanlhiis  Kergudeti&is,  in  greater  abundance  even  than  at 
Kerguelen's  Land 

These  five  floweiing  plants.t  all  occurring  also  in  Kerguelcn's 
Land,  were  the  only  ones  found  in  the  island,  and  it  is  im- 
probable that  any  others  grow  thei-e.  Heard  Island  baa  thus  & 
miserably  poor  flora,  even  for  the  higher  latitudes  of  the 
southern  hemisphere.  The  Falkland  Islands,  in  lat.  51°  to  ?»2f* 
S.,  have  119  plianerogamic  plants,  and  Henuit  Island,  far  to  the 
south  of  Heard  Island,  in  lat.  56°  S.,  has  84  phanerogams,  and 
amongst  them  trees  of  which  this  island  is  the  southern  limit. 

An  Antarctic  flora  can  in  reality  hardly  Ih»  said  to  exist,  since 
tliere  are  absolutely  no  phanerogamic  planta  within  tlie  Ant- 
arctic circle,  and  on  Possession  Island,  lying  ofl'  the  coast  of 

•  See  p.  160. 

t  Prof.  Oliver,  F.R.S.,  "  JoiuTial  of  Linn.  SJoc,"  Vol  XIV,  p.  3«l. 
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Victoria  Land,  in  about  lat.  72*^  S.,  within  the  Circle,  Sir  Joseph 
^Hooker  found*  only  18  cryptogams,  mosses,  lichens,  and  algae, 
Bio  trace  of  phanerogams.  Yet  in  Saltdalen,  iu  Norway,  north 
of  the  Arctic  Circle,  there  are  fine  timher  forests  and  thriving 
farms,  yielding  abundant  ci-ops  of  hay  and  barley.  Melville 
laland,  in  lat.  74^  75'  K,  500  miles  north  of  the  Arctic  Circle, 
haa  a  vegetation  of  67  flowering  plants. 

Sir  J.  D.  HcK)ker,  in  his  latest  memoir  on  the  botany  of 

^Cerguelen's    Land,  says:   "The   three  small  archipelagos  of 

B^^rguelen  Island  (including  the  Heard  Islands),  Marion   and 

Prince  Edward's  Islands,  and  the  Crozota,  aro  individually  and 

§)llectively  the  moat  barren  tracts  on  the  globe,  wliether  in 
leir  own  latitude  or  in  a  higher  one,  except  such  ixs  lie  within 
le  Antarctic  Circle  itself ;  for  no  land,  even  witliin  the  North 
olar  area,  presents  so  impoverished  a  vegetation."! 
About  the  sides  of  the  hummocks  already  described  grew 
scantily  four  species  of  mosses,  one  of  which  proved  to  be  new 
and  peculiar  to  the  island. 

The  majority  of  the  land  siu-face  of  Heard  Island,  free  from 
Bee,  besides   the  green  tract  described,  is  entirely  devoid  of 
Begetation.     Only  on  the  talus  slopes  of  the  hills  on  their  shel- 
tered sides,  are  seen   scattered   in  a  very  few   places  scanty 
patches   of  green.     These  composed  lower  down  maiidy  of 
Axorella  stretch  up  the  slopes,  and  terminate  at  an  elevation 
of  a  few   hundred  feet  in  bright  yellow   patches,   consisting 
entirely  of  mosses,  just  as  at  Marion   Island,  on   the   liigher 
slopes.     I  searched  in  vain  for  lichens  of  any  kind. 

There  seems  to  bo  a  very  great  difference  with  regard  to  the 

vertical  range  of  plants  in  these  southern  islands,  and  iu  the 

Arctic  regions.    In  Marion  Island,  I  estimated  the   absolute 

limit  of  vegetation  at  an  altitude  of  about  2,000  feet ;  iu  Ker- 

^nelen's  Liind,  the  limit  seems  to  lie  at  about  1,500  feet  or 

Kiwer ;  plants  of  any  kind  are  there  already  scarce  at  1,000  feet 

^■hre  sea  leveL    In  Heard  Island  vegetation  seems  t'O  cease  at 

^Bv  or  400  feet  altitude.     Yet  in  East  Greenland,  the  same 


% 


•  •  Flora  Antarctica,"  p.  216. 

t  ^  ObMrvatiftus  on  the  Botany  of  Kerguelen  Inland  by  Sir  J.    D. 
ooker,  P.E.S./'  Jtc    TnoiBit  of  Venus  Expedition,  Bolaiiy,  x^.  *lyZ. 
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plants  are  found  to  range  from  sea  level  up  to  3,000  feet,  and 
there  is  no  real  limit  of  altitude;  even  at  7,000  foet  elevation 
a  thick  cushion  of  moss,  several  inches  in  length,  was  found  by 
the  German  North  Polar  Expedition  covering  the  ground.* 

This  remarkable  condition  in  the  Arctic  reRions  is  mainly 
accounted  Jor  by  Dr.  Pansch,  by  the  fact  that,  with  the  sun  ^ 
always  near  the  horizon  in  high  latitudes,  the  hiD-slopes  re-  f 
ceive  its  rays  neiirly  vertically  on  their  surfaces,  and  thus  ' 
receive  more  radiant  heat,  even  than  the  flat  land  below  them. 
There  is  little  cooling  at  night,  the  clouds  and  mist  preventing  , 
radiation.  ^M 

In  Kerguelen's  Land,  of  course,  in  its  low  latitude,  tlie^^ 
inclined  siu-faces  do  not  profit  so  mxich  by  their  inclination. 
There,  as  in  the  high  north,  the  mosses  and  lichens  are  the 
highest  plants  in  range.  In  the  successive  groups  of  islands, 
Marion,  Kerguelen,  Heard,  they  come  lower  and  lower  down  the 
mountain-slopes,  and  in  Possession  Island,  south  of  the  Ant- 
arctic Circle,  the  few  flowering  ]>]auta  remaining  below  them 
at  Heard  Island  have  disappeared,  and  they  are  left  growing 
alone. 

In  all  the  southern  islands  the  density  of  the  phanerogamic 
vegetation,  the  extent  of  development  of  the  indixidual  planU, 
and  tlie  number  of  species  present,  decrease  directly  with  the 
height  The  facts  show  how  much  more  the  constant  absence 
of  warmth,  and  a  continuous  moderntely  low  temperature,  is 
inimical  to  plant  development,  than  is  periodical  cold  of  the 
severest  kind. 

The  condition  of  the  vegetation  in  various  localities  in  East 
Greenland  depends  more  on  the  distance  of  these  from  the  ice 
barrier,  than  on  their  position  more  or  less  north  or  soutlu  The 
vegoUition  becomes  more  abundant  as  progiess  is  made  inland, 
away  from  the  ice-bound  coast  Exactly  the  opposite  seem5  to 
hold  in  Kerguclcn'a  Land,  where  the  chief  source  of  vrarm 
though  at  the  same  time  the  constant  cause  of  the  equalizatio 


■  "  Die  zweite  Deutsche  Nonl-Polarfahrt  in  den  Jaliren  1869  imd 
IRTCK"  2.  RI.  WirtSPiLschiiftliclic  Krji^cbnipso,  I^oijizig.  F.  A.  Brockh*us. 
"  Klima  uud  Fflaiizeuiebeu  auf  OBtgrOutuicI,"  von  Adulf  taiuscb  in 
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temperature,  is  the  sea:  and  ^vhere  the  accumulated  snow 
inland,  and  its  attendant  mists,  render  the  soil  there  bari'en. 

lu  East  Greeidaud  aU  phanerogamic  water  plants  are  absent, 
because  of  the  long  freezing  of  the  water  in  winter ;  in  the 
southern  islands  there  is  a  Limosella,  and  a  large  number  of  the 
other  Phanerogams  seem  to  take  on  a  special  aqnatic  habit. 

To  return  to  Heard  Island.  At  Corinthian  Bay  large  masses 
of  seaweeds  were  banked  up  on  the  sandy  shore.  I  collected 
eight  species^  which  have  been  described  by  Prof.  Dickie.* 
Amongst  them  were  two  new  species,  two  which  o6cur  at 
Kei^elen's  Land,  wliilst  the  remainder  occur  in  Fuegia  The 
main  mass  appeared  considerably  diBei-ent  from  the  masses  of 
al^  found  on  the  Kerguelen  shore.  Duwillcea  uiilis  grew 
attached  to  the  rocka  under  the  cUfTs,  but  the  kelp  (Macroci/siis 
piri/era)  does  not  grow  at  all  about  this  groiip  of  islands, 
Bcoording  to  the  sealers,  which  is  a  remarkable  fact,  in  cou- 
fdderation  of  its  great  abundance  at  Kerguelen's  Land. 

The  sealei'S  said  that  the  climate  of  Heard  Island  was  far 
more  rigorous  than  that  of  Kerguelen's  Land,  In  winter  the 
whole  of  the  fjround  is  Irozen,  and  the  streams  are  stopped,  so 
tliat  snow  ha.s  to  be  melted  in  order  to  obtain  water.  In 
December,  at  Midsummer,  there  is  plenty  of  sunshiny  weather, 
and  Big  Ben  is  often  to  l>e  seen.  It  is  possible  to  land  in  whide 
boats,  on  the  average  of  the  whole  year  only  once  in  three  days, 
80  flurf-beaten  is  the  shore,  so  stormy  the  weather. 

We  saw  six  sealers ;  two  were  Americana,  and  two  Portu- 
guese from  the  Capo  Verde  Islands.  They  jvere  left  on  the 
island  by  the  whaling  vessels  which  we  met  with  at  Kerguelen's 
Land,  their  duty  being  to  hunt  Sea- Elephants.  The  men  engage 
to  remain  three  years  on  the  island,  and  see  the  whale  ships 
only  for  a  short  time  in  the  spring  of  each  year. 

On  the  more  exposed  side  of  the  island  there  is  an  extensive 
h,  called  Long  Beach.  This  is  covered  over  with  thousands 
Sea-£lephanta  in  the  breeding  season,  but  it  is  only  accessible 
by  land,  and  then  only  by  crossing  two  glaciers  or  "  ice-bergs  " 
aa  the  sealers  call  them.  Ko  boat  can  live  to  land  on  this  shore, 
coasequeutly  men  are  stationed  on  the  beach,  and  live  tliere  in 
•  "  JoiuTial  of  the  Linn.  Scm?.,"  Vol.  XV,  \».  IX 

^1 


228 


A  NAT0RAUST   ON  TSE  "  CHALLEyCKR. 


huts ;  and  their  duty  is  constantly  to  drive  the  Elephants  from 
this  beach  into  the  sua,  which  they  do  with  whips  made  of  the 
hide  of  the  Elephants  themselves.  The  beasts  thus  ousted  swim 
off,  and  often  "  haul  up,"  as  the  term  is.  upon  the  accessible 
beaches  elsewhere,  and  there  they  are  killed  and  their  blubber 
is  taken  to  be  boiled  down. 

In  very  stormy  weather,  when  they  are  driven  into  the  sea, 
they  are  forced  to  betake  themselves  to  the  sheltered  side  of 
the  island ;  hence  the  men  find  that  stormy  weather  pays  them 
best  Two  or  three  old  raales^  termed  "  beach-masters,"  hold  a 
beach  to  themselves  and  cover  it  with  cows,  but  allow  no  other 
males  to  haul  uji.  The  males  fight  furiously,  and  one  man  told 
me  that  he  had  seen  an  old  mile  take  up  a  younger  one  in  his 
teeth  and  throw  him  over,  lifting  him  in  the  air.  The  males 
show  fight  when  whipped,  an<l  are  with  great  difficulty  driven 
into  the  sea.    They  are  sometimes  treated  with  horrible  brutality. 

The  females  give  birth  to  their  young  soon  after  their  arrival 
The  new-born  young  are  almost  black,  imlike  the  adults,  which 
are  of  a  lij^ht  slate  brown,  and  the  young  of  the  northern 
Bladdernose,  which  are  white.  They  are  suckled  by  the  female 
for  some  time,  and  then  left  to  themselves  lying  on  the  beach, 
where  they  seem  to  grow  fat  without  further  feeding.  They 
are  always  allowed  by  the  sealers  thus  to  lie,  in  order  to  make 
more  oil 

Tliis  accoimt  was  corroborated  }iy  aU  the  sealers  I  met  with. 
I  do  not  understand  it ;  probably  tlie  cows  visit  their  young 
from  time  to  time  unobser\'*cd.  I  believe  similar  stories  are 
told  of  the  fattening  on  nothing  of  the  young  of  northern  seala 

Peron  says  that  both  parent  Elephant  seals  stay  with  the 
young  without  feeding  at  all,  until  the  3'oung  are  six  or  seven 
weeks  old,  and  that  then  the  old  ones  conduct  the  young  to  the 
water  and  keep  them  carefully  in  their  company.  The  rapid 
increase  in  weight  is  in  accordimce  with  Peron's  account 

Charles  Goodridge  gives  a  somewhat  different  account, 
namely,  that  after  the  females  leave  the  young,  the  old  males  and 
young  proceed  inland,  as  far  as  two  miles  sometimes,  and  stop 
without  food  for  more  than  a  month,  and  during  this  time  lose 
fat     The  male  elepliants  come  on  shore  on  the  Crozets  for  the 
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breeding  season  at  about  the  middle  of  August,  the  females  a 
little  later. 

There  were  said  to  be  forty  men  in  all  upon  Ifeurd  Island. 
Men  occasionally  get  lost  upon  the  glaciers.  Sometimes  a  man 
gets  desperate  from  being  in  so  miserable  a  place,  and  one  of  the 
crew  of  a  whaler  that  we  met  at  Kerguelen's  Land  said,  after 
he  had  had  some  rum.  that  occasionally  men  had  to  be  shot ;  a 
statement  which  may  be  tme  or  false,  but  which  expresses  at  all 
events  the  feelings  of  the  men  on  the  matter. 

The  men  that  we  saw  seemed  contented  with  their  lot.  The 
"  boss"  said,  in  answer  to  our  inquiries,  that  he  had  only  one 
Fur-Seal  skin,  which  he  would  sell  if  he  was  paid  for  it,  but  he 
jessed  he'd  sell  it  anyhow  when  he  got  back  to  the  States.  He 
had  been  engaged  in  sealing  about  the  island  since  1854,  having 
landed  with  the  first  sealing  party  which  visited  the  island. 
For  his  present  engagement  his  time  was  up  next  year,  but  he 
guessed  he*d  stay  two  years  more.  He'd  moke  500  dollars  or 
BO  before  he  wont  home,  but  would  probably  spend  half  of  that 
"when  he  touched  at  tlio  Cape  of  Good  Hope  on  the  way. 

The  men  had  good  dotliing,  and  did  not  look  particularly 
dirty.  They  lived  in  wooden  huts,  or  ratlier  under  roofs  built 
over  holes  in  the  ground,  thus  reverting  to  the  condition  of  the 
ancient  British.  Around  their  huts  were  oil  casks  and  tanks, 
atid  a  hand-barrow  for  wheeling  blubber  about.  There  were 
idso  casks  marked  Molaases,  Flour,  and  Coal. 

The  men  said  they  had  as  much  biscuit  as  they  wanted,  and 
also  beans  and  pork,  and  a  little  molasses  and  flour.  Their 
principal  food  was  penguins  {Eudyptes  chinjsolophiui),  and  they 
used  pengmu  skins  with  the  fat  on  for  fuel.  Captain  Sir  G.  S. 
Kfttes  saw  five  such  skins  piled  on  the  fire  one  after  the  other  in 
one  of  the  hut.s. 

The  bay  in  wliich  we  anchored  was  tlironfjed  with  Capo 
Pigeons  (Daption  Capeiude)  and  Prions  in  astonisliing  numln^rs. 
The  Prions  were  on  the  wing  in  the  ustial  manner,  in  dense 
flocks  J  the  Pigeons,  called  sometimes  by  the  sealers  "  Egli  Bird/* 
were  mostly  feeding  on  the  water  at  the  mouth  of  the  glacier 
stream.     They  were  breeding  in  holes  in  the  low  basaldc  clifiTs. 

On  the  same  clifb  was  a  rookery  of  Shngs.    They  appeared 


230 


A  NATUR.VLIST  ON  THE  "  CHALLENGER." 


much  whiter  than  the  Kcrguelen  birds,  a  broad  band  of  white 
passing  round  the  body,  under  the  win;rs  and  across  the  back. 
They  were  probably  of  the  same  species  {Phalacrocorax  reri'ii- 
co$tt8)  which  is  described  as  developing  in  New  Zealand  a  broad 
wliite  band  at  the  close  of  the  breeding  season.*  The  sealers 
had  remarked  that  the  Heard  Island  Shag  was  whiter  than  the 
Kerguelen  one.  Tlie  season  at  Heard  Island  may  have  been 
more  advanced,  or  a  change  of  plumage  may  take  place  earlier ; 
or  from  the  sealers'  remark  it  would  appear  that  the  Heaid 
Island  birds  differ  in  their  amount  of  development  of  white  from 
the  Kerguelen  oues-f 

On  a  steep  talus  slope  leading  down  from  the  broken-down 
crater  already  descnbed,  to  the  sea,  was  a  large  penguin  rookery, 
from  wliich  tlie  sealers  drew  their  supplies.  A  tcni,  the  same  as 
one  of  the  Kerguelen  ones^  was  nesting  on  the  terminal  moTaine 
of  the  glacier  at  tlie  head  of  the  harbour.  The  sealers  call  it 
"King-bird  '  or  "Kinger."  I  saw  brooded  eggs.  The  gull  of 
Kerguelen's  Land  {Lanis  Dmmnimniis)  was  very  abundant.  It 
was  curious  for  the  first  time  to  see  gulls  perched  upon  a  glacier. 
The  only  other  birds  which  I  saw  were  the  Skua  {Stercorarius 
AniaTcticiLs)  and  the  Giant  Petrel  (Ossifraga  gigantta),  and  a 
Stormy  Petrel  (Occanitis  sp.),  which  was  very  abimdant.  The 
"Sheath-bill"  (Chionis)  was  said  by  the  sealers  to  bo  common 
in  the  island  ;  I  saw  one  only. 

The  only  insects  which  I  saw  were  tlie  large  apterous  fly  of 
Kergueleu's  Land,  which  shelters  itself,  as  there,  in  the  heart  of 
the  wild  caljbagc,  and  a  single  dead  specimen  of  a  small  beetle, 
found  amongst  the  ilzorella,  which  unfortunately  I  lost 

I  had  only  three  hours*  time  ou  shore.  I  was  busy  hunting 
for  insects  when  I  saw  the  Captain  signalling  for  a  return,  and 
picking  up  the  biggest  Sea-Elephant  skull  which  I  could  find, 
and  knocking  a  few  tusks  out  of  some  others,  to  keep  as  me- 
mentos of  this  dismal  spot,  I  made  the  best  of  my  way  across 
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•  "TrauB.  N.  ZeiUiuid  lust.,"  Vol  V.,  p.  224. 

t  Mesara.  Scliter  and  SalWn  seimi-ate  Phiil.ici-ocorax  imperiAlia  fi^m 
P.  verrucosus,  becauBe  of  the  devulopnieut  in  it,  and  not  in  the  l»tter.  ot 
white  oil  tlte  back.  It  is  unfortunate  that  no  f^pecimena  could  he  got  i& 
Heart!  Island.     "Proc.  ZooL  Soc,"  1878,  p.  65i\ 
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the  muddy  and  yielding  plain,  and  through  the  glacier  stream, 
although  the  skull  was  almost  more  than  I  could  carry,  in 
addition  to  rock  specimens  and  a  big  vasculimi.  We  got  off  only 
just  in  time,  for  a  considerable  sea  was  miming  by  the  time  that 
we  reached  the  ship. 

We  were  to  have  landed  again  on  the  following  morning; 
l»ut  the  wind  sliifted,  and  there  was  a  thick  full  of  snow,  covering 
the  lieck  to  the  depth  of  two  inches,  and  rendering  the  shore  of 
an  imiforro  white,  excepting  where  a  few  black  precipitous  rocks 
showed  out  liere  and  there  in  relief.  Tlie  moraines  were  scarcely 
visible,  and  we  realized  how  fortunate  we  had  been  in  having  hit 
upon  so  fine  a  day  for  landing  on  the  island. 

We  got  under  \yay  at  about  5.30  A.M.  As  we  left  the  bay 
■we  BBW,  even  at  tlxis  early  hour,  one  of  tlie  wretched  Portuguese 
Btaiting  off  to  walk  tlie  beachcB  iu  enearch  of  his  prey,  the 
miserable  Elephants. 
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CHAPTER  X. 

AMONGST  THE  SOUTHERN  ICE 

First  Iceberg  Sighted.  Typical  Forma  of  Southern  Bergs.  Preaervvtioa 
of  Eqiiilihrinm.  Wash  Lines.  C'Avertia.  Bi-tabular  Ber^  How 
Fornietl.  Weatliering  of  Bergs.  Stratification  of  Ice  iii  Bi»;ga. 
Cleavage.  Sojircity  of  Rooks  on  Bwgs.  Diiwolouretl  Bauds  in  the 
Ice.  Bev.  Caiiou  Moseley  ou  the  Motion  of  Glacient.  Colouring  of 
BergH.  Bhie  Berg.  Surf  on  the  Coasts  of  Berg*.  Scenic  effect»  of 
loebergn.  Appearance  of  the  Pack  Ice.  Diboulouriitiou  of  Ice  by 
Diatoms.  Galea  of  Wind  aniongat  the  Icebergs,  Suowbow.  WluUes 
Blowing.  GrampuaeB.  Birds  omongat  the  Ice.  Antarctic  Cliiuaie 
in  Summer. 


Amonpnit  the  Southern  fee,  Febraiirr  8th  to  March  4th,  1S74. — 

From  Hwiitl  islund  we   mn    noarly   due   south   for  six   days, 


murr  ircKKKn,  iioirncD  ncBitrAET  I(hn, 
(From  a  iketch  by  Ut'Ut,  II,  Swire,  B.N.) 

approaching  the  Antarctic  Circle  at  an  average  rate  of  about 
116  miles  a  day.    The  first  iceberg  waa  sighted  on  February  10th, 
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in  a  latitude  nearly  corresponding  to  that  of  the  Shetland  Islands 
and  Christiania  in  Norway,  iu  the  uorthyru  hemiapliere. 

The  temperature  gradually  fell  as  we  went  southwards,  and 
on  February  9th  went  down  for  the  first  time  to  just  below 
freezing  point  in  a  snow  stiualL 

At  first,  all  the  icebergs  seen  were  numbered  each  day,  and 
their  positions  noted  down ;  but  when  we  came  to  have  40  in 
sight  at  once  this  plan  was  abandoned,  and  we  subsequently  had 
mora  than  a  hundred  in  sight  on  several  occasions. 

The  typical  fonn  of  the  Antarctic  iceberg,  as  seen  above 
'wat€r,  and  appiu'ently  the  form  which  it  always  has  when  first 
Bet  free  on  its  wanderings,  is  very  simple.  The  top  is  a  nearly 
flat  expanse  of  snow,  and  this  is  bounded  all  around  by  per- 
pendicular cliffs.  The  boundary  lines  of  the  expanse  are  no 
doubt  idways  in  the  first  instance  nearly  straight  lines,  since 
they  must  be  produced  by  the  splitting  off  of  the  berg  from  the 
parent  mass,  and  the  previous  splitting  of  similar  bergs  from  its 
own  outer  border  when  still  attached. 

A  considerable  number  of  the  undecayed  bergs  seen  by  us 
■were  almost  rectangular  in  outline.  Some  few  were  irregularly 
oval,  and  the  weatliered  ones  of  course  of  all  possible  irregular 
outlines. 

Since  ice  requires  about 
nine  times  its  volume  to  be 
inunersetl  in  order  to  fioat 
it  above  sea  water,  the  por- 
tion of  an  iceberg  which 
abowa  above  water  is  a  very 
small  proportionate  part  of 


.     —  —  .  -  -3 


stAOU-M  TO  mow  Tn>  pKoroanojt  or  am  icrsuo 

tMltEB^CP,    AXT>  AliUIrK    WATKB. 


the  mass.  ilr.  Buchanan 
iBftde  an  accurate  estimate 
of  th«  specific  gravity  of  samples  of  the  berg  ice,  and  calculation 
of  amount  of  immersion  of  icebergs.  The  proportionate  depth 
of  a  berg  below  water  wiU.  of  course  depend  on  the  form  and  on 
the  relative  density  of  the  upper  and  lower  strata  of  the  mass. 
Usually,  no  doubt,  the  mass  below  water  is  far  less  than  nine 
times  the  vertical  depth  of  the  height  of  the  part  above  water, 
from  two  considemtions.    Firstly,  the  sides  of  the  berg  are  not 
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perpenrlicnlar,  but  long  ledges  run  out  from  the  Imse  of  the  cliffs 
l>elow  water,  the  iuimei-sed  part  being  thuR  much  larger  in  figure 
than  the  exposed ;  and,  secondly,  the  exposed  part  is  of  lighter, 
less  compact  ice.  and  often  further  lightened  by  excavation  of 
caves,  and  presence  of  crevasses. 

So  large  a  proportion  of  the  bergs  being  required  to  l»e 
immersed  in  order  that  the  bergs  broken  oil'  from  the  parent 
ice  masses  should  float  in  stable  equilibrium,  w-ith  their  surfaces 
originally  upj>ermoQt  maintained  still  in  tliat  position,  it  is 
necessary  that  the  pieces  tluis  breaking  off,  supposing  their  upper 
surfaces  to  l)e  square,  should  be  at  least  as  wide  as  they  are 
thick.  If  this  were  not  the  case,  if  the  density  of  the  ice  masses 
were  uniform,  the  bergs  would  necessarily  topple  in)mediately 
they  broke  free,  and  this  fact  would  be  shown  by  their  strati- 
fication being  verticiil  to  their  plane  of  flotation.  This,  however, 
seems  never,  as  far  as  I  could  judge  from  the  bergs  I  saw,  to 
occur.  Tilting  only  takes  place  after  bergs  have  been  long 
weathered.  The  bergs  seem  nearly  always  to  be  of  large  arvo 
in  proportion  to  their  thickness,  and  to  maintain  their  ong:iiial 
balance  for  ver>'  long  periods.  No  doubt  the  much  greater 
density  of  the  ice  composing  the  lower  portions  of  the  bergs 
tends  to  keep  them  in  their  original  i>osition. 

The  waves,  partly  no  doubt  because  of  the  water  at  the  very 
Burfaoe  being  warmed  by  the  sun,  and  partly  no  doubt  by  heat 
resulting  from  their  motion,  cut  a  wash-line  all  round  the  bergs, 
which  appears  as  a  concave  groove-like  channel  witb  a  polishod 
inner  suiface,  just  at  the  water-leveL 

When  bergs  rise  to  a  higher  level,  or  tilt,  these  wash-lines 
remain  marked  on  the  bergs,  as  straight  polished  streaks,  visible 
from  a  great  distance  (coloured  plate,  fig.  5),  gi\'ing  evideuoe 
of  the  former  lines  of  flotation  of  the  bergs.  Sometimes,  several 
ancient  wash-lines  are  visible  on  one  berg,  and  where  the 
clifi*  surfaces  on  wluch  they  are  scored  are  ]>rotected  at  their 
base  from  the  waves  by  secondary  clifl's  or  projections,  they  may 
remain  intact  for  very  long  j)eriods. 

The  wash-lines  being  hollowed  out  at  the  bases  of  the  cliifs, 
these  latter  soon  overhang,  and  large  masses  split  off  along 
the  lines  of  joint  and  cleavage,  and  fall.     The  masses  evidently 
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oft*  tolerably  evenly  from  the  whole  height  of  the  cliifs, 
for  these  are  nearly  always,  when  thus  still  water-worn  at 
leir  bases,  perpendicular,  and  on  our  firing  a  shot  at  a  berg 
f,  the  ice  split  oil'  in  this  manner  from  the  whole  height  of 
lecliif- 
VVIien  there  are  crevasses  in  tho  ice  at  the  level  of  the  wash- 
leading  into  the  ice  from  it.  the  wash  of  the  waves  hollows 
It  caverns  which  resemble  in  general  form  caves  cut  in  the 
same  manner  by  waves  on  coast^lines^  and  have  their  mouths 
wider  at  the  levels  of  the  wash-lines. 

I       The  presence  of  caves  is  a  proof  that  a  berg  has  floated 
kt  the  level  of  the  wash-line,  along  whioh  they  lie  for  a  long 
period.    The  remains  of  the  upper  part  of  the  crevasse  which  has 
iusisted  in  the  development  of  a  cave,  is  often  to  be  seen  stretch- 
ing up  from  its  roof.     Often  by  change  of  line  of  flotation  of  a 
berg,  a  line  of  caves  is  carried  up  far  above  sea  level,  and  three 
or  four  caves  disposed  along  an  old  wash-line  are  thus  often  to 
be   seen  on  the  surface  of  a  bery,  the  line  being  sometimes 
horizontal,  sometimes  tilted.     In  a  berg  which  lias  undergone 
extreme  denudation,  or  on  a  narrow  sp\ir  of  a  young  bei^g,  a  cave 
^njay  bo  excavated  right  through  the  berg  and  give  rise  to  a 
^katural  arch.    A  further  degeneration  of  the  arch  gives  rise  to 
^an  isolated  pinnacle, 

Tlie  base  of  the  berg  under  water  beneath  the  wash-line  being 
supported  by  the  water,  does  not  split  oif  at  once  like  the  cliff 
above  wlien  cut  into.  Hence  the  waves  constantly  deepening 
the  wash-line  as  the  cliffs  fall,  and  eating  their  way  into  the 
berg  at  the  water-Une,  a  platform  of  ice  is  left  behind  under 
water,  projecting  at  the  base  of  the  cliffs  above  it.  After  a 
time  the  part  of  the  berg  above  water  losing  weight,  the  berg 
riaee,  and  this  platform  is  raised  above  water,  and  the  berg  thus 
becomes  two-storied  or  bi-tabulur. 

A  freah  wash-line  is  cut  below  the  margin  of  the  platform 
I  now  raised,  and  low  perpendicular  clifls  are  formed  roimd  it. 
^■A-  tbini  platform  may  be  formed  in  the  same  manner  and  raised, 
^had  the  berg  may  become  tliree-storied 

^^^  At  the  base  of  the  older  cliffs  in  each  cose,  the  old  wash-line 
^Ks  usually  to  be  seen  where  the  cliffs  are  joined  by  the  platform 
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succeeding  them,  but  in  some  instances  it  is  obscured  by  the 
Bubsequent  formation  of  a  dt^bris  slope  from  the  falling  of  the 
cliff;  for  the  cliff,  as  on  land,  when  no  longer  cut  into  by  the 
waves  at  its  base,  tends  to  degenerate  into  a  slope  of  natural 
inclination. 

The  resemblance  in  the  weathering  of  a  berg  by  the  action 
of  waves  to  that  undergone  by  a  rocky  coast  under  the  same 
circumstances  is  complete.  Caves,  cliffs,  pinnacle-like  ontlien, 
and  a  shore  platform  at  the  base  of  the  cliffs,  aro  formed  in 
a  closely  similar  manner  in  each  case. 

In  order  that  a  horizontal  platform  of  any  wide  extent  should 
be  formed  beneath  the  water,  it  is  necessary  that  the  berg  should 
float  at  almost  exactly  the  same  level  for  a  very  long  period    Ij 
do  not  properly  understand  how  this  occurs.    Each  time  that  a' 


M-^ABViAS  irnna. 
At  tbe  trnte  nf  Uu>  upper  cUfT  is  wen  Uto  old  wuh  line.    (Firim  ■  iketch  by  the  Aalbor.) 

mass  of  ice  falls  from  tbe  undermined  cliff  in  order  that  Uw 
eqmlibritim  should  be  maintained,  it  ia  necessary  that  nine  times 
that  bulk  of  ice  should  be  removed  from  the  base. 

No  doubt  portions  of  the  platforms  below  water  are  con-- 
stantly  being  split  off  by  the  upward  pressure  and  floating  t( 
tbe  surface  as  "calves."  The  formation  of  a  large  platfoi 
under  water  must,  however,  depend  on  such  a  "  calving "  no! 
taking  place,  unless  on  sides  of  the  berg  other  than  that  on 
which  the  platform  is  formed.  Nevertheless,  by  some  means  or 
other,  either  by  melting  or  calving,  a  very  uniform  wasting  of 
the  bei;g  below  water  must  take  place  in  oider  to  form  a  plat- 
form. It  cannot  be  supposed  that  the  amount  of  snow  which 
falls  on  the  berg  when  set  free  can  be  sufficient  to  balance  tie 
loss  by  the  action  of  the  sea. 

There  must  bo  a  reason  wliy  the  bergs  which  thus  becoiM 
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have  their  lower  storr  commonly,  as  in  the   berg 

ire  in  the  text,  only  at  one  of  their  ends.     Probably  a 

^rtatn  amount  of  lower  platform  existed  all  round  this  berg 

it  first  rose,  but  this  was  cut  awiiy  on  aU  the  sides  where  it 

narrow,  by  being  undemiined  by  the  waves.    The  line  of 

the  main  upper  difl'  was  thas  soon  reached  on  these  sides,  and 

lis  cliff  was  then  itself  further  undermined,  so  that>  as  shown 

the  sketch,  the  old  wash-liue  was  obliterated,  and  remained 

ily  nt  the  base  of  that  clifT  which  was  protected  by  the  still 

tmaiuin^  secondary  platform. 

Tlie  jjreater  undermining  of  bergs  at  one  side  may,  no  doabt, 

due  to  their  taking  up,  from  the  shape  of  their  parts  exposed 

ibove  water  and  the  relation  of  these  parts  in  position  to  the 

>rni  of  the  parts  below  water,  a  particular  direction  with  regard 

the  wind,  and  maintaining  this  so  that  one  particular  side  is 

iiially  the  windward  one,  and  therefore  most  Imttered  by  the 

faves. 

It  seems  far  more  difficult  to  explain  how  it  occurs  that  bergs 

suddenly  rise  to  a  considerable  height  further  out  of  water  tban 

it  at  which  they  have  floated  before.     Such  a  sudden  rise 

lOst  necessarily  be  supposed  in  order  to  account  for  the  two- 

►ried  form. 

In  order  that,  in  the  cose  of  the  berg  figured  for  instance,  a 

should  occur  from  the  height  of  the  old  wae-h-line  to  the 

iresent  water-line,  a  mass  of  the  berg  above  water  must  have 

m  suddenly  removed,  equal  in  volume  to  the  whole  part 

>f  the  berg  above  water  lying  beluw  the  level  of  the  top  of  the 

twer  story. 

It  seems  almost  incredible  that  such  a  mass  should  break  oflF 

ind    fall   away   suddenly.     A  splitting  of  a  berg  in  two  can 

readily  understood,  but  the  mass  in  this  case  must  come 

mtirely  from  the  part  of  the  berg  above  water.    It  cannot  have 

split  off  at  an  angle,  for  tlie  walls  of  the  berg  in  question  were 

perpendicular  cliffs.     The  berg  certainly  had  never  toppled 

A  different  explanation   possible  is,  that  nine  times  the 

Erne  of  ice  above  referred  to,  was  suddenly  added  to  the  part 
he  l>erg  below  water  by  its  passing  into  cold  water  or  a 
ige  of  season.    It  may  be  that  the  raised  story  represents 
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berg  during  one  •winter 


the  eii'ects  of  growtli  of  ihe  base  ( 

when  it  probably  stQl  lay  far  south.     The  surface  water  would 

be  colder  then,  and   the   oliffa  not  beint;  so   much,  or  hardly 

at  all  undermined,  time  would  be  allowed  for  the  rising  without 

destruction  of  the  platform,  and  thus  the  process  need  not  1)6  so 

sudden. 

At  first  sight  it  seemed  to  me  easy  enough  that  the  ber;? 
should  rise  suddenly  by  the  falling  of  part  of  its  mass,  but  on 
considering  the  matter  with  a  plan  showing  the  vast  proportaon 
of  its  bulk  requii*ed  to  be  tluis  removed,  I  found  the  question 
moi*e  difficult. 

The  height  of  the  main  cliffs  of  the  bi-tabular  berg  figured  was 
estimated  by  Captain  Tizai'd  at  about  200  feet,  and  that  of  the 
lower  cliffs  at  60  feet.  We  saw  some  distant  bergs  which  were 
possibly  300  or  400  feet  in  height  and  three  or  four  miles 
in  length.  A  berg  200  feet  in  height  would  have  a  base  extend- 
ing to  a  depth  of  300  fathoms  or  so,  according  to  its  form,  ami 
this  base  will  be  thawed  at  different  rates  at  successive  depths, 
according  to  the  distribution  of  temperature  in  the  water  at  the 
various  depths.  The  shai)es  of  the  bergs  below  water  mnst 
thus  follow  curves  corresponding  to  those  used  by  physicists  to 
express  successive  deep-sea  temperatures  graphically. 

A  very  large  proportion  of  the  bergs  seen  by  ua  were  as  tbiw 
described,  flat  topped  and  maintained  their  original  balance. 
Very  many  were  bounded  by  a  single  range  of  cliffe  -washed  l>y 
the  waves  all  round  In  some  these  ranges  were  evidently  old 
and  ver)^  much  indented.  These  are  simple  bexgs  (eee  tbe 
coloured  plate,  fig.  4.) 

Many  were  highly  complex,  combining  two  storied^  lines  of 
caves»  talus  slopes,  and  evidences  of  having  tilted  to  a  certain 
angle  from  the  original  line  of  flotation  once  or  twice ;  some 
were  excessively  worn  and  m  ciitliered,  lia\'ing  apparently  lieefl 
long  in  warmer  regions,  and  were  pinnacled  and  broken  up 
by  deep  gullies  or  channels  bounded  often  by  rounded  ridgea 
projecting  at  their  mouths  on  cither  side. 

One  much  weathered  pinnacled  berg  was  passed  which  hd 
its  entire  sui-face  shining  and  polished  as  if  it  had  recently 
toppled,  and  no  fresh  snow  had  fallen  since  this  had  ocxsurred 
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aaw  several  with  the  parts  which  had  heen  below  water 

ly  exposed  by  Lilting.     Tho  surfaces  of  these  were  always 

liflhed  and  smooth.    We  saw  no  berg  tilt  or  turn  over  during 

voyage.      One  we   saw  was   divided   into   three  separate 

umnar  masses  as  far  as  the  part  above  water  was  concerned, 

o  connection  of  the  columns  was  visible. 

The  platforms  under  water  at  the  bases  of  the  bergs  often 

n  out  into  spurs  and  irregular  projections,  and  these  may  be 

dangerous  to  sliips  going  too  near.     Soundings  were  taken  on 

pe  of  these  platforms  and  gave  seven  fathoms  at  some  distance 

m  the  berg  and  three  and  a  half  nearer  in. 

Nearly  all  the  fiat-topjied  bergs  showed  numerous  crevasses 

their  clififs  near  their  summits,  and  these  were  always  widest 

rward3  the  summits,  and   were  irregularly  perpendicular  in 

erol  direction. 

The  flat  tops  of  the  l>erg3  had  usually  rather  uneven  surfaces, 

ing  covered  with  small  hillocks,  apparently  formed  by  drifting 

snow,  or  showing  irregularities  where  they  covered  over  the 

luths  of  crevasses.    The  surfaces  in   fact,  looked  just  like 

of  the  "  firn  "  or  "  ni\6"  the  cracked  snow-fields  at  the 

ds  of  European  glaciers,  and  appeared  ns  if  they  would  be 

ually  daugerous  to  traverse,  except  with  a  party  roped  together. 

e  second  stories  of  bergs  were  always  covered  with  snow, 

icb  bad  fallen  on  them  after  their  emergence. 

The  stratified  structure  of  the  bergs  is  best  seen  in  the  case 

flat-topped  rectangular  bergs,  where  an  opportunity  is  aflbrded 

examining  at  a  corner  two  veitical  cliff  faces  meeting  one 

other  at  a  right  angle;  we  had  several  such  opportunities. 

e  entire  mass  shows  a  well-marked  stratification,  being  com- 


mitcTAiiflVLAm  ■no. 
VIeiriNl  at  onr  of  itj  ccrnen. 


id  of  alternate  layers  of  white  opaqne-looldng,  and  blue, 
ne  compact  and  tmnsparent  ice.     Stafi'-Siirgeon  E.  L.  Moss, 
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B.N.,  M.D.,  of  the  late  Arctic  Expedition,  describes  a  similar 
stratification  as  occurring  in  Arctic  ice.  He  had  opportunldes 
of  examining  the  ice  closely  at  leisure,  and  deBGril)e8  eacsh 
stratum  as  consisting  of  an  upper  white  part  merging  into  a  lower 
blue  part,  the  colour  depending  on  tlie  greater  or  less  number 
and  size  of  the  air-cells  in  Lht;  ice.* 

Towards  the  lower  part  of  the  cliffs,  the  strata  are  seen  to  be 
extremely  fine  and  closely  pressed,  whilst  they  are  thicker 
with  the  blue  lines  wider  apart,  in  proportion  as  they  are  traced 
towai'ds  the  summits  of  the  cliffs.  In  the  lower  regions  of  the 
cliffs,  the  strata  are  remarkably  even  and  horizontal,  whilst 
towards  the  summit,  where  not  subjected  to  prcasure,  alight 
curvings  are  to  be  seen  in  them  corresponding  with  the  in- 
equalities of  the  surface  and  drifting  of  the  snow. 

In  one  berg  there  wns  in  the  strata  at  one  spot,  somewhat 
the  appearance  of  complex  bedding,  like  that  sliown  in  .^k>lian 
calcareous  sand  formations,  such  as  those  of  Bermuda.!  The 
strata  were  often  curved  in  places,  but  always  in  their  main  line 
of  run,  horizontal,  i.e.,  parallel  to  tlie  original  flat  top  of  the  berg 

The  strata  in  the  cliff  at  the  level  of  the  wash-line  of 
rectangular  berg  80  feet  in  height,  were  so  thin   and  closel, 
packed,  that  they  looked  almost  like  the  leaves  of  a  huge  boo! 
at  a  distance,  for  by  the  lap  of  the  waves  the  softer  layers  had 
been  to  some  extent  dissolved  out  from  between  the  harder. 
In  one  berg  where  the  face  of  the  clifif  was  very  flat  and  seen 
quite  closely  with  a  powerful  glass,  the  fine  blue 
bauds  were  seen  to  be  grouped,  the  groups 
separated  by  bands  in  which  no  lines  were  visihlei, 
or  where  these  were  obscured  by  the  ice  frac- 
tui'ing  with  a  rougher  surface,  not  with  a  pe: 
fectly  even  and  polished  one,  as  existed  where 
the  blue  bands  sliowed  out.  , 

The  cliff  surfaces,  where  freshly  fractured,  showfl 
an  iiTcgidar  jointing  and  cleavage  of  the  entire 
mass,  very  like  that  shown  in  a  clitf  of  compact  limestone.     In 


i 
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•  "  Observalious  on  Arctic  Soa  Water  imd  Ice." 
No.  180,  1878,  p.  547. 
t  Se«  p.  20. 


Proc.  Roy.   Soa,. 
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tmAcrrui  or  ice  cLirv. 


or  two  beigs  I  noticeil  a  fine  cleavage  lamination  like  that 
slate  or  shale,  the  laminre  being  pa- 
rallel to  the  fac^.  of  the  cliH",  ami  hreakinj^ 
up  at  their  edges  with  zigzag  fracture, 
t  as  in  diamond  cleavage  of  slate ; 
condition  may  liave  been  produced 
peculiar  exeition  of  pressure  iu  this 
iciilnr  Iterg. 

When  the  lower  cliff  of  the  two  storied 
described  and  figured  iu  the  text,  had  a  shot  fired  into  it, 
ujjtsaes  of  ice  fell,  raising  a  considerable  swell  in  the  sea. 
he  pieces  of  the  clifl*  split  off  in  flat  masses  parallel  with  the 
ce  of  the  cliff,  just  as  I  noticed  to  be  the  case  in  tlie  splitting 
f  the  glacier  cliffs  at  Heanl  Island,  and  did  not  tumble  forward 
ut  slid  down  the  face  of  the  cliff,  keeping  their  upper  edges, 
parU  of  the  old  plateau  surface,  horizontal. 
'  The  ice  floated  round  the  ship  in  some  quantity ;  it  was 
■Mque  and  white-looking,  soniewliat  like  white  pcti'celain,  and 
Hfr  shattered  fragments  had  remarkably  sharp  angular  edges, 
•bowing  that  the  ice  was  very  hard  and  compact,  far  more  so 
tijan  its  appearance  in  mass  would  lead  one  to  suppose,  since  it 
louks  at  u  distance  as  if  it  were  hardly  consolidated,  but  merely 
Iclosely  pressed  snow.  Its  manner  of  cleavage  only  gives 
^ridence  at  a  distanc*^  f»i'  its  very  compact  nature. 

Many  of  the  floating  fragments  were  traversed  by  parallel 
veins  of  transparent  ice,  which  were  those  which,  when  seen  on 
ifi  cliff  surface,  look  blue,  A  shot  fired  at  the  top  of  the  higher 
cliff  pix)duced  no  efl'ect,  the  ball  apparently  going  in  witliout 
splitting  off  any  ice  at  all. 

The  greater  approximation  of  the  sti'ata  towards  the  base  of 
the  l>erg8  is  no  doubt  due  to  the  increasingly  greater  pressure 
|fiu9tained  by  them.  The  blue  line^  seem  to  represent  successive 
iBlight  surface  tliawings  of  superimposed  falls  of  snow.  In  these 
Umub  of  clear  tmnsparent  ice,  a  complete  fusion  of  the  snow 
^^ticles  has  taken  jdace.  The  opaque  white  ice  betwten  them 
though,  as  appears  from  its  fracture,  very  compact,  is  lees  so  than 
Jj^H  bands,  as  shown  by  its  being  melted  sooner.* 

^^L  *  See  preceding  page. 
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There  can  hardly   be  a  doubt  that  the  ice  must  he  of 
increasing  density  from  its  summit  downwards. 

Several  small  bergs  were  passed,  which  showed  hardly 
any  blue  stratification  in  their  clifis ;  the  top  surfaces  of 
these  showed  rounded  conical  hillocks,  and  a  general  appear- 
ance of  formation  by  wind  drifting  of  the  snow.  What 
few  bands  were  present,  were  conformable  in  curve  with 
the  irregular  stirface.  It  appeared  as  if  the  denser  mass 
were  here  all  below  water,  and  not  large  enough  to  float 
more  than  the  lighter,  more  friable  and  recent  top  deposit 
above  the  water.* 

Antarctic  icebergs  have  been  met  with  by  merchant  vessels! 
in  higher  latitudes,  varying  in  length  from  one  to  seven,  or  even 
ten  miles  in  length.  In  IH'tA,  a  vast  body  of  ice  was 
and  reported  by  twenty-one  merchanc  ships  in  Int.  44°  to  40*8^1 
long.  28°  to  20''  W.,  a  latitude  corresponding  to  that  of  the 
northern  coast  of  Portugal.  The  ice  mass,  which  was  probably 
a  group  of  icebergs  locked  together,  was  in  the  form  of  a  hook, 
60  miles  long  by  40  broad,  enclosing  a  bay  40  miles  in  breadtlt;j 
none  of  the  ice  masses  composing  it  exceeded  300  feet  in] 
height,  t 

During  the  short  time  that  we  were  amongst  the  icel 
we  met  with  none  that  bore  upon  them  any  moraines  or  rocks 
which  could  with  certainty  be  determined  as  such.  The  scaituty 
of  such  appearances  has  been  remarked  by  former  voyagerfl-i 
Nevertheless,  there  are  numerous  iustances  of  rocks  having 
seen  on  southern  bergs. 

Several  obseners  have  met  with  rocks  nn  bergs.  Wilkes 
saw  many  such ;  Koss  also,  and  the  latter,  ou  one  occasioal 
landed  a  party  on  a  beig  on  which  there  was  a  volcanic  rockj 
M'eighing  many  tons,  and  which  was  covered  with  niud 


*  Fur   a   moguificeiit   series  of    large   photographic   views  of 
icebergs  and  ice  scenery,  nee  "  The  Arctic  Regions,"  by  WiHiam  Bradford.] 
London,  Sami)6<^»n  Low  and  Marbton,  1873. 

+  "  South  Atlantic  Directory,"  p.  94.    W.  H.  Rosser,  and  J.  F.  Murray. 
London,  1670.     Here  will  be  found  a  general  account  of  icetwrgs  in  tbe{ 
douth  Atlantic.     On  same  subject  see  J.  T.  Towaon,  "On  Icebergs  ti 
the  Southern  Ocean."     Liverpool,  1859. 
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stones.*     Mr.  Darwin  has  published  a  note  on  a  rook  BOBt  oit 

Antai'ctic  iceberg  in  lat  til"  S.f 

Dr.  \Vallici4  remarks  on  the  similar  scarcity  of  the  appear- 
ance of  stones  or  gravel  on  northern  bergs.  Not  one  in  a 
thousand  shows  dirt,  &c.  He  attributes  this  to  the  very  small 
disturbance  of  their  centres  of  gravity  which  icebergs  undergo 
when  Hoating  freely.  Stones  and  gravel  may  be  present  in 
n^ost  cases,  but  n*main  moat  frequently  invisible  under  water  in 
the  lower  parts  of  the  bergs.  We  dredjjed  up  in  deep  water  on 
two  occasions,  near  the  pack*ice,  fragments  of  gneiss  and  slate 
which  were  certainly  transported  thither  by  ice. 

On  three  occasions  we  saw  discolourations  of  bergs.     In  one 

there  was  a  light  yellow  baiul  on  one  surface  of  a  cliff  high 

libly  the  residt  of  biixis'  dung  which  liad  fallen  on  the 

when  the  layer  was  formed ;  it  was  too  high  up  to  be  due 

Diatoms. 

On  another  occasion  two  bergs  were  passed  at  a  distance, 
which  showed  conspicuous  black-looking  bonds,  apparently  dirt 
)»an<la.  In  one  of  the  bergs  there  were  two  or  three  such  bands, 
very  broail,  parallel  to  the  blue  Viands,  and  separated  by  con- 
siderable intervals,  in  which  tlie  l>erg  showed  the  usual  strati- 
ficfitioQ.  In  auollier  (coloun^d  plute,  Hg.  8)  two  black  bands 
existed  at  one  end  of  the  berg  and  one  at  the  other.  Both  were 
parallel  in  direction  to  the  blue  bands,  but  the  stratification  at 
the  end  where  the  two  black  bands  were,  was  inclined  at  an 

,e  to  that  of  the  remainder  of  the  berg,  as  if  a  dislocation  of 
n  part  of  the  berg  had  taken  place.  These  bergs  were  too  far 
distant  V)  allow  of  the  exact  uatui^  uf  the  black  bauds  being 
determined. 

In  none  of  the  numerous  bergs  did  I  see  any  l>ejiding  or 
curved  vertical  bands,  giving  e\idence  of  a  former  differential 
motion  in  the  mass,  such  as  are  to  be  seen  on  every  land  glacier. 
How  far  the  absence  of  these  characteristic  lines  of  motion  may 

•  R/^wi,  *'  Antarctic  Voyage,"  Vol,  I,  p.  173.     London.  J.  Murraj-,  1847. 

t  C  Darwiu,  **  Notes  on  a  Sock  tmven  on  uii  Iceberg  in  Ut.  61**  S." 
80c  Journ.  IX.  1839,  p,  528,  r)29.  "The  Voyage  of  the  *  Ehw* 
Commander  John  BaJleny."    Jourual  of  Researches,  \y.  251. 

I  G,  C.  WaUich,  M.D.,  F.L.S.,  &c.,  "The  North  Atbuitic  Sea  Bed," 

1,  pL  56.     London,  Van  Voorst,  isafl. 
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be  explained  hy  the  fact,  that  only  al»out  the  uppermost  tenth  of 
the  entire  height  of  the  ben^j's  is  seen,  I  do  not  know.  A  herg 
200  feet  in  lieight  above  water,  when  floating,  must,  if  it  were  nf 
symmetrical  fonn  and  equal  density  throughout,  have  an  actutl 
height  of  about  2,000  feet. 

A  mass  detached  from  the  edgB  of  the  barrier,  and  then 
showing  lines  of  motion  might,  wliilst  floating,  receive  a  sufficient 
addition  of  weight  by  successive  falls  of  Bnow  to  sink  it  entirely 
below  water  in  supporting  the  new  structure. 

Moraines  aud  lai'ge  rock  ninsses  would  become  hidden  by 
such  snow  accunudations,  both  towards  the  free  margins  of  the 
continuous  glaciers,  and  also  after  the  bei^s  containing  them 
were  detached ;  and  a  berg  laden  with  rock  need  not  expose  it 
to  view  until  after  long  thawing  or  capsizing. 

The  accuraulution  of  rocks  and  stones  in  the  forra  of  definite 
moraines  is,  of  course,  a  plienomenou  which  can  only  l»e  pro- 
duced by  tlie  accompaniment  of  thawing  or  evaporation  of  ice 
in  combination  with  its  motion.  If  Imth  these  processes  occur 
to  very  small  extent  in  the  ice  of  the  glaciers,  whose  free  edge 
forms  the  Great  Barrier,  the  rocks  and  stones  received  from  the 
overhanging  cliffs  inland,  or  supporting  beds,  will  be  distributed 
evenly  thi-oughout  the  mass,  and  never  be  concentrated  at  alL 
The  crevasses  seen  in  the  upper  parts  of  the  bergs  might  be  pro- 
duced after  a  berg  is  set  free  by  the  greater  exj)ansion,  through 
increase  of  temperature,  of  the  denser  ice  at  the  base  of  the  iuas& 

I  may  be  allowed  here  to  make  a  remark  with  regard  to  the 
movements  of  glaciers,  a  subject  to  which  my  late  father^  the 
Rev.  Canon  Moseley,  devoted  much  time  and  researcli.  The 
theory  propounded  by  him  to  account  for  the  descent  of  glaciers, 
which,  as  he  proved  most  conclusively,  cannot  take  place  by 
means  of  their  weight  alone,  was  that  the  motion  was  due  to  the 
expansion  and  contraction  of  the  mass.  A  heavy  body  lying  on 
a  slope,  inclined  ever  so  little,  and  subject  to  expansion  and 
contraction,  must  necessarily  crawl  down  the  slope,  every  change 
of  ilimensions  tending  la  push  the  mass  in  the  direction  of  least 
resistance.*     This  theory  has  been  considered  inadequate,  imd 

•  Rev.  H.  Moeeley,  F.R.S.,  "Ou  the  Descent  of  Olaoiers,"  Proc.  Roy. 
Soc,  April  19,  1855.    "On  the  Mccliituical  Iuij»i>tt8ibility  of  the  Descent  of 
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Very  little  weight  has  bweii  ^i\en  Ut  it,  l)w.'Hust>,  although  ice 
expands  more  uuder  the  influence  of  lient  thau  any  other  known 
s<ilid,  it  is  a  bad  conductor  of  heat,  and  the  temperature  of  Swiss 
glaciers  is  said  not  to  vary.  Now,  whatever  inuy  he  the  case 
witli  the  tiny  moribund  glaciers  of  Switzerland,  it  seems  to  me 
thai  in  the  case  of  the  vast  continental  ice  of  the  Antarctic 
regions,  and  of  the  North  in  Greenland  an<l  elaowhere,  a  ver>'  im- 
|x)rtant  cause  of  motion  must  be  expansion  and  contraction,  due 
to  changes  of  temperature.  In  the  Arctic  regions  there  is  a 
considerable  range  of  tempeniture  below  freezing  point,  and  it  is 
impossible  but  that  the  ice,  however  bad  a  conductor  it  may  be, 
Bhonld  not  change  lU*  tcnipomtin*e  very  greatly,  and  cousluntly 
when  in  an  atmosphere  which  mnges  during  tlie  day,  for 
example,  between  —10"  F.  and  +  19*  F.,  a  range  of  29°.  It  is 
itdmitted  on  all  hands  that  a  certain  amount  of  motion  of  all 
glaciers  is  due  to  expansion  and  contraction^  produced  by  varia- 
liou  of  temperature;  but  it  is  contended  that  the  pro]x>rtion  so 
contributed  to  the  geneml  motion  is  insignificant  in  amount. 

The  colouring  of  the  southern  Itci'gs  is  magnificent.  The 
general  mass  has  a  sugar-loaf-like  appearance,  with  a  sliglit 
blueiab  tint,  excepting  wliere  fresh  snow  resting  on  the  tops 
and  ledges,  is  absolutely  wlute.  On  this  ground-colour  there  are 
pamllel  streaks  of  cobalt  blue,  of  various  intensities,  and  more  or 
le*s  marked  eifect,  according  to  the  distance  at  wliich  the  berg 
is  viewed.  Some  bergs  with  the  blue  streaks  very  definitely 
marked  have,  when  seen  from  quite  close,  exactly  the  appearance 
e  common  marbled  blue  soap,  (coloured  plate,  fig.  G). 

The  colouring  of  the  crevasses,  caves,  and  liollows  is  of  the 
deepest  and  purest  possible  azure  blue.  None  of  our  artists  on 
boerd  were  able  to  ai)proach  a  representation  of  its  intensity. 
It  seemed  to  me  a  much  more  p4»werful  colour  than  that  which  is 
U)  be  seen  in  the  ice  of  Swiss  glaciers.  In  the  case  of  the  bergs 
with  all  their  sides  exposed,  no  doubt  a  greater  amount  of  light 
is  able  to  penetrate  than  in  glaciers  where  the  light  can  usually 
only  enter  at  tlie  top.  A  large  berg  full  of  caves  and  crevasses, 
aeen  on  a  bright  day,  is  a  most  Ijeautiful  and  striking  object. 

<_il»iciwni  by  tlieir  weight  only."  Pnw.  liiiy.  SiKr„  18(10,  p.  202.  AIho 
"  MiiL  M;ig.,"  May,  IhOIi.     Further  iKijiei-K  in  "  Pliil.  Mag.,"  I»^UH,  Iti7(i. 
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One   small   lierg 


remarkable  coluai-. 


i  passeil  at  a  distance;  which  was  or 
It  looked  just  like  a  huge  crystal  of  sul- 
phate of  copp*^r,  being  all  intensely  blue,  but  it  seemed  as  if 
attached  to,  aud  forming  pait  of,  another  berg  of  uonnal  colour 
(coloured  platt:,  fig.  7).  Possibly  it  was  part  of  the  formerly  sub- 
mei^ed  base,  and  of  more  than  oitlinary  density.  Only  one  other 
such  bei^  was  seen.  Tlie  intensity  of  tlie  blue  light  received  from 
the  bergs  oitlinaiily  is  such  that  the  grey  sky  behind  them 
appears  distinctly  reddened,  afisuniing  the  complementary  tint, 
and  the  reddening  appears  most  intense  close  to  the  berg. 

At  night  bei'gs  appear  as  if  they  had  a  very  slight  luminous 
glow,  almost  as  if  they  were  to  very  small  extent  phosphorescent^ 

Tlie  sea  at  the  foot  of  the  be:^  usually  looks  of  a  dark  indigo 
colour,  partly,  no  doubt,  out  of  contrast  to  the  brighter  blue  of 
the  ice.  Wliere  spurs  and  platforms  run  out  under  water  from 
the  bases  of  the  berg  plitfs,  the  shallow  water  is  seen  to  be 
lighted  up  by  reflection  of  the  light  from  these. 

The  suii  beats  on  the  coast  of  an  icelierg  as  on  a  rocky  shore, 
and  washes  and  deishes  in  and  out  of  the  gullies  and  caverns, 
and  up  against  the  clifl's.  Washing  in  and  out  of  the  caves,  it 
makes  a  resoumliug  roai-,  which,  when  niany  bergs  surround  the 
ship,  ia  very  loud.  So  heavy  is  the  surf  on  the  berga,  and  au 
steep  are  they  jis  a  rule,  that  we  did  not  see  one  on  which  we 
could  well  have  landed  from  a  boat. 

As  the  waves  wash  up  into  the  M'ash-lines  of  the  beings  they 
foim  icicles,  wliich  are  to  be  seen  hanging  in  rows  from  the 
upper  border  of  these  grooves. 

A  line  of  fragments  is  always  to  be  seen  drilting  away  from 
a  lai^  berg.  These  are  tenned  wash-pieces.  They  are  very 
instructive  as  showing  the  vast  relative  extent  of  submerged  ic<» 
re(|uired  to  float  a  small  portion  above  water  ;  die  parts  of  Uiu 
fragments  below  water  being  visible  from  a  ship's  deck. 

Tlie  scenic  effects  produced  by  large  numbers  of  icebei;gs» 
some  in  the  foreground,  others  scattered  at  all  distances  to  the 
horizon  and  beyond  it,  are  very  varied  and  remarkable,  de- 
pending  on  the  varying  effects  of  light  and  atmosphere. 

On  one  occasion,  as  we  were  approaclung  the  pack  ice,  some 
[distant  bergs  were  seen  to  assume  a  most  intense  black  colour. 
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This  was  due  to  their  being  thrown  in  shade  by  clouds  passing 
between  them  and  the  sun,  and  the  heightening  of  this  effect 
by  the  contrast  with  brilliantly  lighted  up  bergs  around  them. 
They  looked  like  rocks  of  biisult. 

On  February  15th,  a  remarkable  twilight  effect  was  seen 
to  the  southward  at  about  10  p.m.  A  narrow  band  or  line  of 
dajuling  bright  yellow  light  slione  out  through  a  long  narrow 
^^ap  inter\'ening  between  the  lower  edge  of  a  densely  dark  cloud 
bank  and  the  equally  dark,  almost  black,  horizon  line.  The 
n  line  was  uneven,  showing  minute  black  projections  or 

,  due  to  hummocky  pack  ice. 

The  distant  Hat-topped  icebergs  showed  out  black  and  sharp, 
with  rectanguliir  outlines  against  the  briglit  band,  and  some  of 
them  joined  with  their  dark  bodies,  the  dark  cloud  line  to  the 
dark  horizon  line,  bridging  over  the  band  of  light.  The  whole 
effect  was  very  curious,  and  drew  all  on  deck  to  gaze  at  it 

We  frequently  enjoyed  the  sight  of  brilliant  red  sunsets. 
Then  the  bergs  diicctly  between  the  observer  and  the  illuminated 
»ky  show  a  hani,  almost  black  outline.  Bergs  lying  on  the 
liori/un.  right  and  left  of  the  setting  sun,  I'eliect  the  light  from 
their  entire  faces,  or  from  those  parts  of  their  faces  which  lie  at 
the  necessary  angle.  Hence,  bright  red  bergs,  and  also  fantastic 
red  forms,  due  to  reflection  from  very  uneven  svirfaces,  appear  on 
the  horizon.     Bergs  that  are  neaier  take  a  salmon  tint. 

In  one  remarkably  brilliunt  sunset,  just  before  the  lower 
limb  of  the  sun  reached  the  horizon,  it  was  of  a  brilliant  golden- 
yellow,  which  lit  up  the  spai's  and  shrouds  of  the  sliip  with 
u  dazzling  light.  1.jiter  on,  jithe  horizon  became  excessively 
dark.  Al»ove  it  was  a  streak  of  golden  light,  succeeded  by 
a  band  of  green  sky,  the  two  colours  being  separated  by  a 
w  borizontftl  violet  cloud.  Alxive  the  green  were  dark 
clouds  lighted  up  with  bright  crimson  at  the  edges.  The 
rg8  reflected  the  crimson  and  yellow  light,  and  assumed  the 

htest  hues. 

Bergs  in  the  far  distance,  in  ordinary  daylight,  when  lighted 
p  ofbsn  have  n  pinkish  tinge,  and  then  look  remarkably  like 
d.     The  deception  is  very  complete.     No  doubt  Commodore 
Wilkes  was  deceived  by  it.     Bergs  often  also,  from  the  presence 
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of  deep  shadows,  have  the  appearance  of  having  lockB 
them  when  they  have  not.  I 

We  entered  the  ice  rather  unexpectedly,  on  February 
I  was  on  deck  at  11.30  P.M.  Two  icebergs  were  then  in  | 
aheas,  only  just  visible  in  the  dim  foggy  haze.  They  b^ 
gradually  more  plain,  and  then  a  berg  was  reported  right  oj 
Sail  was  shortened,  and  we  glided  slowly  on.  A  line  of  | 
contrasting  strongly  \\ith  the  dark  water,  seemed  in  th^ 
certain  light,  to  he  creejiing  over  the  surface  of  the  sea  tol 
us ;  in  reality  we  were  approacliing  it.  Its  edge  was  m<jst  sh 
defined.  We  passed  it,  and  immediately  tlie  dark  water  sh| 
a  sprinkling  over  of  white  dots,  whirh  looked  a.s  if  they  liad 
snow-fiakes,  wliich  for  some  reason  ha<l  fallen  on  the  water  wfi 
melting.  These  white  specks  became  lai^r  and  larger,  and  < 
together,  and  all  at  once  I  idealized  tliatwe  weie  amongst  tl^ 
The  thin  layer  of  mist  was  hanging  over  its  edge. 

The  pieces  increased  mpidly  in  size  and  thickness,  A 
went  farther  and  farther  ahead,  until,  in  a  very  few  minute 
were  forcing  our  way  through  a  sort  of  soup-like  looking* 
full  of  large  pieces  of  ice.  The  pieces  were  as  much  ae  Bi| 
long,  and  tlu-ee  or  four  broad,  all  Hat  slabs,  and  slaudinf 
inches  or  so  out  of  tlie  water.  The  pieces  bumped  and  g 
against  the  ship's  side,  and  the  water  line  being  near  the  let 
tlie  oHicers'  heads,  as  they  Iny  in  their  berths  asleep,  s^ 
came  up  on  deck  to  see  what  had  happened.  We  sooj 
out  of  the  edge  of  the  pack  again. 

Next  morning  I  viewed  the  ice  from  the  fnretop,' 
made  a  sketch  of  its  ap])earance  (see  the  coloured  plate  i 
site).  All  along  the  horizon,  southwards,  was  a  white  line  ( 
broken  here  and  there  by  the  outlines  of  bergs  fast  in  the  pa 
various  distances  from  the  ship  ;  some  partly  l>eyond  the  ha( 
and  witli  oidy  their  tops  showing  ;  others  at  the  outer  edge  ^ 
vast  expanse  of  ice ;  others  at  all  intermediate  positions.    , 

Tlie  field  of  ice  appeared  continuous,  except  just  ne^ 
edge,  where  meandering  oj>enings,  like  rivers,  led  into  it,  | 
times  for  a  mile  or  so.     The  edge  of  the  pack  was  very  irrq 
projecting   as   it  were  in  capes  and  promontories,  with 
between,  as  on  a  broken  coast-line.    The  tields  of  ice 
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Op  of  \aT^  &agment8  closely  packed  together.  The  pieces  were 
OoC,  however,  much  tilte*!  or  heaped  up  upon  one  another,  as 
nnunooly  occurs  in  packs. 

Off  the  edge  of  the  pack,  extended  serpentine  bands  of  float- 
ing ice  which  drifleil  hefore  the  wind  ;  they  are  termed,  **  stream 
ice^"  We  dredged  within  one  of  the  streams.  All  the  packs 
which  we  saw  were  similar  to  the  one  described. 

Sometimes,  the  smaller  floating  masses  of  ice  at  the  edge  of 
the  |^»ack  were  covered  with  fre^h  snow.  The  parts  of  them 
prtijecting  above  water  were  sometimes  of  verj'  fantastic  shapes. 
•Some  were  like  the  antlers  of  deer,  others  like  two  pairs  of 
^iUlen  with  tliree  or  four  upstanding  aud  branching  horns,  all 
ootae  aloft  by  irregidarly  slmped  submerged  floats.  The  soft 
Bpper  masses  of  loose  or  but  slightly  congealed  snow  often  split 
*^  and  fell  away  as  the  masses  floated  past 

Tlie  ice  was  frequently  stained  of  the  yellow  ochreous  tint 
described  by  Sir  J.  T).  Hooker,  and  fuund  by  him  to  be  caused 
**7  Diatoms  washed  up  on  to  tlie  ice  by  the  wave^,  and  hanging 
****  its  rough  surface.*  The  colounng  was  always  most  marked 
*oont  the  honeycombed  wash-lines  of  the  ice  blocks.  Pancake 
*****  is  similarly  discolonrcil  by  Diatoms  in  the  Arctic  regions.t 

On  February  25th  we  entered  the  edge  of  the  puck,  sailing 
•**u>ngst  some  loosened  outliers  of  it.  Tlie  sea  was  covered 
***Jth  masses  of  ice  up  to  10  feet  in  length.  These  consisted 
"^lostly  of  light  snow  ice,  and  did  not  projet^t  more  than  from 
^Wo  u>  four  feet  out  of  water.  Tlie  upper  parts  of  the  masses 
^^«»e  composed  of  white  fresh  snow,  or  honeycombed  wet  frozen 
••*ow,  which  had  been  partly  melted  by  tbe  waves.  Very  many 
^  these  ice  masses  were  stained  of  an  ochre  tint,  by  Diatoms  and 
***iMr  suiface  organisms. 

Tlie  lower  submerged  ice  was  tmnspareut,  but  extremely  full 
of  large  air  vesicles.     The  ice  below  the  water  line,  and  under 


*  Sir  J.  D.  Hooker's  collectioiia  were  de«rribe<l  by  Ehrenlierg.  See 
*^<  BoM'ft  "  Antarctic  Vovage,"  Vol.  1,  p.  339,  341.  Lnudoii,  J.  Murray, 
**^7.  Ehreoher^B  **  Report  on  Deposit  from  Pancake  Ice,"  collected  by 
"»'  Hooker. 

t  Bdhvrt  Brown,  **  On  the  DUcotoii ration  of  the  Arctic  Sea«.' 


Mlcm.  Sci.,  \m5,  p.  i4(». 
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the  overhanging  edges  at  that  level  looked  blue.     The  u 
masses  "were  quite  opaque. 

I  went  in  a  boat  to  collect  discoloured  ice.  The  discoloun- 
tion  appeal's  far  less  marked  wlien  the  ice  is  seen  at  dooo 
quarters.  It  becomes  almost  invisible  when  the  porous  snov* 
ice  drains  dry.  When  however  a  small  piece  of  the  ice  is 
seen  floating  nearly  submergedi  it  looks  almost  of  a  chocolate 
brown  colour, 

Mr.  Bucbfinan  made  experiments  on  the  melting  point,  and 
amount  of  salt  contained  in  salt-water  ice.  He  came  to  the  con- 
clusion from  analyses  of  successive  meltings  and  the  varying  of 
the  melting  pointy  that  in  salt-water  ice  "  the  salt  is  not  contained 
in  the  fonn  tif  inechanically  enclosed  brine  only,  but  exists  im 
the  solid  form,  either  as  a  single  cr3'8talline  sul)stance,  or  as  A 
mixtui*e  of  ice  and  salt  crystals." 

He  tiiinks  that  by  fractional  melting,  salt  water  ice  might  be 
made  to  yield  water  fit  to  drink,  although  when  a  lump  is 
melted  as  a  whole,  the  resulting  water  is  uudrinkable.* 

We  crossed  the  Antarctic  Circle  on  Februaiy  IGth,  passing 
about  six  miles  to  the  south  rtf  it.  There  was  open  water  ahead. 
but  the  "  Challenger  "  was  not  strengthened  for  ice  work,  and  we 
were  not  ordered  to  proceed  further  south,  so  we  turned  back 
There  seemed  to  be  a  deep  opening  in  the  pack  here,  nearly  due 
south  of  Heard  Island.  We  subsequently  passed  within  six  niiles 
of  what  is  marked  on  maps  as  WilkeH*  Termination  Land,  and 
found  that  this  did  not  exist.  Wilkes  no  doubt  was  deceived  by 
the  land-like  appearance  of  distant  icebergs.  It  is  to  be  noted 
that  he  merely  says  that  he  saw  apj)eai*ance  of  land  here,  sixty 
miles  distant,  but  high  and  mountainous.  Others  have  named 
it  for  him  and  placcil  it  on  the  charts. 

On  two  occasions,  whilst  amongst  the  southern  ice,  our  ship 
was  in  some  little  danger,  having  to  ride  through  heavy  galea  of 
wind  amongst  numerous  icebergs  in  thick  weather. 

On  the  morning  of  February  24tb  there  was  a  fresh  b 
in  which  we  sounded  in  1,300  fathoms,  and  attempted  todred 

*  J.  T.  Bucb&iuui,  M.A.,  *'  ObscrvatiuUH  uii  Sen- Water  Ice,**  Pttic. 
Soc.,  No.  170,  1876,  p.  609. 
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ka  ihe  ship  drifted  so  fast  before  the  wind,  that  the  dredge  did 
■otTOUshthe  bottom.  The  "wnnd  became  fresher  and  fresher. 
Kid  the  barometer  sunk  to  28°'50.  The  atmospheric  pressure  is 
howoTBT,  for  some  reason,  normally  low  in  the  Antarctic  regions, 
tod  Boss  once  obeer\'ed  it  as  low  as  28*^*35. 

Before  long  it  blew  a  gale,  with  dry  powdery  drifting  snow, 
ohRoring  the  view  and  rendering  it  impossible  to  see  for  a 
greater  distance  than  200  or  300  yards.  The  thermometer  sank 
to  21°  F.,  the  lowest  reading  which  occurred  during  the  cruize. 
Before  the  weather  became  very  bod  we  steamed  up  under  the 
lee  of  a  small  sloping  berg,  with  the  intention  of  making  fast  to 
it  if  possible  by  means  of  ice  anchors. 

Thi«  was  found  impracticable,  the  slope  of  the  berg  being  too 
«ecp  to  allow  of  men  dropping  on  to  it  from  the  end  of  the 
JiUloom,  as  bad  been  intended.  The  ship  was  then  placed  under 
tbe  lee  of  the  berg,  with  the  view  of  facilitating  the  reefing  of 
top  aails,  as  a  preparation  for  the  coming  gale.  Either  a  back 
oorefit  set  the  ship  on  to  the  berg,  or  the  berg  itself  was  drifting 
towards  us  with  the  wind  more  rapidly  than  was  expected.  A 
t^^Uiaion  ensued,  and  the  jibboom  was  forced  against  the  side  of 
^  berg  and  broken,  together  with  some  parts  of  the  rigging  in 
''otmection  with  it 

The  end  of  the  jibboom  left  a  star-like  mark  on  the  sloping 
**»ll  of  the  berg,  but  had  no  other  effect  on  the  mass.  The  men 
*ho  were  aloft  reefing  the  topsails,  came  down  the  back  stays 
«er-6kelt«r,  expecting  the  top-gallant  masts  to  fall,  but  no 
funher  damage  ensued. 

As  the  weather  became  worse  we  were  in  rather  a  critical 
postiott.  We  were  sun*ounded  by  bergs,  with  the  weather  so 
(^k  with  snow  that  we  could  not  see  much  more  than  a  ship's 
length,  and  a  heavy  gale  was  blowing.  The  full  power  of  steam 
•-'liable  was  employed.  Once  we  had  a  narrow  escape  of 
'vnniiig  into  a  large  berg,  passing  only  just  about  100  yards  to 
l*ewaid  of  it  by  making  a  stem  board,  Mitli  all  the  sails  aback, 
•wlacrewing  full  speed  astern  at  the  same  time.  The  deck  was 
owered  with  frozen  powdery  snow,  and  forward  was  coated  with 
*e  ftDin  the  shipping  of  seas. 

On  Febniary  28th  again  there  were  40  icebergs  in  sight  at 
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noon.  It  came  on  to  snow  thickly  at  about  4  p.m.,  and  another 
gale  came  on.  The  i>lan  lulopt^d  by  Captain  Sir  G.  Nares.  wii 
to  lay  down  the  bearings  of  the  adjacent  bergs  before  the  weather 
became  too  thick  for  thorn  Uy  be  seen,  and  then  steaming  with 
all  the  power  of  the  sliip  at^ainst  th«  gale,  to  hang  on  as  long  m 
possible  under  the  lee  of  a  large  iceberg,  and  when  driven  away 
fi*om  tliat,  to  steam  rapi<lly  across  to  the  lee  of  another,  the 
jiosition  of  which  was  known  by  the  bearings  taken.  So  ve 
went  on  steaming  backwards  and  forwards  through  the  whole  of 
a  thick  dark  night. 

Wlien  it  wn«  at  all  foggy  in  calm  weather,  we  hove  to 
amongst  the  bergs  during  the  night. 

One  evening,  when  there  was  a  veiy  slight  fall  of  snow  st 
the  time  that  there  was  a  brilliant  sunset,  a  snow  bow  was  swft 
arching  high  up  in  the  sky.  It  <li<l  not  show  regularly  arranged 
pri.smatic  coloura,  but  only  a  uniform  bright  pinkish  yellow  hazy 
b"ght.     It  was  brighter  at  its  lower  extremities,  like  a  rainbow. 

With  regard  to  animals,  we  saw  not  a  single  seal,  on  the  ice 
or  in  the  water,  during  our  Southern  trip.  No  doubt  we  did  wrt 
go  far  enough  south,  or  sufificiently  amongst  the  pack  ioe  to 
meet  with  them.  When  we  were  oti*  the  pack  ice,  and  espcdifly 
when  we  neared  the  Antarctic  Circle,  whales  were  extremely 
abundant,  apparently  all  of  one  species,  a  "  Finback^"  probably 
the  southern  "  Finner  "  {Physalvs  Auatralii),  I  saw  no  RigLt 
Whale  amongst  them  at  all. 

As  these  whales  moved  under  water  close  to  the  ship,  tie 
light  retiected  from  their  bodies  liglited  up  the  water  around, 
and  enabled  one  to  follow  their  movements.  I  several  timfis 
went  away  in  a  small  boat  from  the  ship,  to  shoot  birds  for  our 
collection. 

On  these  occasions  the  whales  sometimes  blew  quite  doM 
to  the  boat.  The  appearance  of  a  whale's  spout  sa  seen  frnm. 
the  level  of  the  sea,  is  very  different  from  that  which  it  has 
when  seen  from  the  deck  of  a  ship ;  it  appears  so  much  higher 
and  shoots  up  into  the  air  like  a  fouiitain  dischoi^ged  froin 
very  fine  rose.  The  whale  of  course  in  reality,  does  not  dis^ 
choi'ge  water,  but  oidy  its  breatli ;  this  however,  in  rushing  tip 
into  the  uir  hot  from  the  Animal's  body,  has  ilA  moisture  coi 
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densed  to  form  a  sort  of  raiu,  and  the  colder  the  air,  just  as  in 
^he  case  of  our  own  breath,  the  more  marked  the  result. 
H  Wlien  the  spout  is  made  with  tlie  blowhole  clear  above  the 
Hisrfiice  of  the  water,  it  api)ear8  like  a  sudden  jet  of  st«am  from 
^L  boiler.  When  effected,  as  it  sometimes  is,  before  the  blowhole 
Beiiclies  the  surface,  a  low  fountain  as  from  a  street  fii-e-plug  is 
^fcrmed.  and  when  the  hole  is  close  to  the  suifuce,  at  the  tnomcut 
^l  little  water  is  sent  up  with  the  tall  jet  of  steam.  Tlie  cloud 
blown  u]>  does  not  disappear  at  once,  but  hangs  a  little  while, 
id  is  often  seen  to  drift  a  short  distance  with  the  wind. 
The  expirat^try  sound  is  veiy  loud  when  hear4l  close  by,  and 
sort  of  deep  bass  snort,  extremely  lond,  and  somewhat  pro- 
inged ;  it  might  even  be  compared  to  the  sound  produced  by 
le  rusliing  of  steam  at  hi^dj  pi'essui'e  from  a  large  pipe. 

Smaller  Cetaceans,  pn*bably  of  a  kind  of  Grampus  (Orca], 

rere  very  common  near  the  Circle ;  these  had  a  high  dors.!!  fin 

ilaced  at  alwiut  the  middle  of  the  length  of  their  bodies.     Im- 

lediately  Itehiiid  the  tin  there  was  a  large  white  saddle-shaped 

itch,  extending  across  their  back,  and  they  had  further  a  con- 

licuous  white  blotch  on  each  side  just  behind  the  head,  and  in 

frtmt  of  the  flippers.     The  white  patches  contrasted  strongly 

witli  the  dark  general  colour  of  the  body.     Tliese  Gratiipuses 

Hwam  about  in  small  shoals  with  their  high  dorsal  ^ns  projecting 

far  out  of  the  water,  like  those  of  sharks  do  sometimes,  and 

also  those  uf  Sword-lish.     The  Grampuses  seemed  habitually  to 

swim  thus,  and  the  gioup  of  pointed  sickle-shaped  black  objects 

Kjnoving  through  the  water,  had  a  curious  appearance  at  a  dia- 

^knce.     1  cannot  identify  this  Grampus  with  u  descri1>ed  species. 

^B    Ab  soon  as  we  neared  the  edge  of  the  pack  ice.  a  petrel 

which  we   hnd   not   seen  at  the  islands  we  hail  left,  became 

common  {Tiuihissaxa  glacialoiihs),  and  as  soon  as  we  reached 

ic  ice  we  fell  in  with  the  beautiful  snow-white  Petrel  {Payo- 

'{rma  Fn*/v/i),  which  is  never  to  be  found  far  from  the  antarctic 

!e-     The  bin!  Hies  very  much  like  the  Wliale  Bird  {Prion) :  it 

^tdea  on  the  water  to  feed ;  it  remains  on  the  wing  late  at 

light  when  the  other  binls  Iiave  disappeared.     1  have  seen  the 

anls  (lying  about  the  ship  as  late  as  11  o'clock  at  niglit,  when 

was  quite  dusk. 
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Besides  these  two  petrels  we  saw  when  at  the  edge  of 
pack,  the  Sooty  albatross  {Dxoitudctt  fuliginona),  the  Giant  petn 
{OAsifraga  gigankn),  Majeupietis  mfiLittoctialis  and  the  Cape 
pigeon.  These  birds  all  left  us  when  we  entered  the  edge  rf 
the  pack-ice,  they  appear  to  remain  at  its  very  margin ;  but  in 
the  ice  we  met  with  a  Skua  (Stcrcorarivs  antarct-icnx).  wliichbird 
ranges  very  far  south,  and  was  seen  in  Possession  Island  within 
the  Antarctic  Circle  by  Ross. 

Penffuins  were  common  at  tlie  edge  of  the  ice.  They  pro- 
gressed through  the  water  like  Rock-hoppers,  and  probably  were 
the  Euilyptes  Adelur  of  Ross's  Expedition,  since  they  had  blttk 
heads ;  we  could  not  catch  any,  though  we  trietl  to  get  Miw 
wliich  were  on  an  ice-block ;  they  seemed  shy. 

We  seldom  saw  bii-ds  on  the  icel)ergs,  but  a  flock  of  O^K 
pigeons  was  sometimes  seen  roosting  on  the  top  of  one.  ITi* 
Great  Wliite  Albatross  [THomaha  ej^da7is)  accompanied  the  ship 
only  about  500  luilea  south  of  Heard  Island,  stopping  at  mon 
than  200  miles  from  the  edge  of  the  pack. 

The  Cape  pigeon  left  us  when  we  were  in  about  the  latitude 
of  Kergvieleu's  Land,  on  our  retuni  from  the  ice  northwards  t« 
Australia,  and  in  exchange  for  it  wg  fell  in  with  a  petrel  likf 
the  Mutton-bird,  which  bird  had  not  accompanied  us  south. 
We  also  met  at  the  same  time  with  a  second  species  of  albatitfls 
{D.  melanophrys  1 ). 

The  last  iceberg  was  seen  by  us  on  March  4th,  in  about  tk« 
latitude  of  Heard  Island.  On  Marcli  9th,  the  South  Austndion 
current  liegan  to  make  itself  felt,  and  the  air  became  warm  ixA 
pleasant.  We  gave  up  fires,  and  the  sea  being  calm,  were  able  f* 
the  first  time  since  leaving  Kerguelen's  Land  to  take  out  our 
scuttles  and  air  our  cabins.  On  March  12th,  we  were  "witliin 
the  westerly  winds,  and  we  had  more  albatrosses  round  the  Biup 
than  we  had  ever  had  before ;  the  Gony  and  D.  mrla^wphTjs, 

Appended  are  the  summaries  cf  the  temperatures  of  the  air 
during  the  months  of  January  and  February,  observed  in  tli<* 
Antarctic  regions  on  board  H.M.  ships  "  Erebus  "  and  "  Terror." 
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of  Temperatorefl  observed  on  board  H.M.  ships  "Erebus"  and 
"Terror,"  in  Janoazy,  1841,  1&42,  1843,  on  93  days.  Between  l&t. 
W  and  78"  8.,  long.  53°  to  68°  W.  and  155°  to  168"  E. 


4A.X. 

28P-795 

8A.K. 

a(f-065 

Noon 

31°-540 

4?.K.           3l°-694 

8  p.m. 

29'-956 

Midnight 

28^-982 

Hence  genend  mean  for  the  month,  30^'155. 


for  Febniary  obeetred  on  the  same  ships  on  84  days.    Between 
lat  eO°  to  78°  a,  long.  6°  to  56°  W.  and  158°  W.  to  166°  E. 


ilM. 

26^-76 

8A.X. 

2r-34 

Noon 

28°ao 

4rjc. 

28"-09 

8  P.M. 

27°-32 

Midnight 

26P-69 

Hence  g'^neral  mean  for  the  month,  27°'384. 

From  "Contributions  to  our  Knowledge  of  the  Meteorology  of  the 
Antwctic  Becnona."  Published  by  the  Authority  of  the  Meteorological 
CottnitteeL    Stanford,  Charing  Cross,  1873. 
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VICTOKIA.    NEW  SOUTH  WALES. 

Excursions  into  tiie  Butdi  near  Mellxiurue.  Oposuuni  Suur«.  Tracks  of 
tlie  Aborigines  on  Tree  trunks.  Town  of  SAndhurst.  Tlie  Wy^tA 
Tree  in  tbe  World.  Aborigines  on  a  Government  Reserve,  (hni- 
thorynchus  parudoxiiH.  Leaves  of  Austi-aliiiu  Trees,  why  VertiwIlT 
Disposed.  Fur-Seal  in  the  Open  Sea.  Sydney  Harbour.  The  Bin* 
MouutainM.  Excavations  in  the  Ground  ULused  by  Rjiin.  Shootuij[ 
Opoasunifl  by  M<M^inligbt  FViiit-cating  Hiitfl.  Hunting  Bandioooti. 
Browera  Creek,  luti  mute  Kelation  of  Land  and  Sea  AnitOAl^ 
Geological  Inji>ort  cif  ihta.  Medusfie  in  Freah  Water.  Kitchm 
Middeua.  Di'awiugH  by  Aborigines.  Haudujarka.  TrigooiA  uA 
Cestracion. 

Memonrne»  narrh   l^th  to   April  lit,  1814. — We  sighted  PoTl 

Otway  iu  a  glassy  calui,  aiid  steamed  past  Hobsou's  Bay  Heailj 
into  Port  riiilip  on  ^Tiii*cli  17tli,  and  anchored  off  Sandridge,  ibc 
seaport  suburb  ot  Melbourne. 

Tbe  English  house  sparrow  may  be  seen  quite  at  home  on  the 
beach  at  Sandridge  in  flocks,  picking  up  the  refuse  from  the  ahip»i 
and  also  alwut  Melbourne  generally.  Tlie  bii'd  is  beginning 
to  be  a  pest  to  the  Acclimatization  Society  which  introduced 
it,  and  finding  good  food  in  the  cages  of  the  animals  in  ihtf 
Society's  Gardens,  refuses  to  leave  them,  but  consorts  with  tbe 
paiTota  in  the  trees  and  bushes,  and  steals  the  food  on  every 
oj>i)ortunity. 

I  made  three  excursions  from  Melbourne.    The  first  waa 
with  Mr.  Stephenson,  the  chief  of  the  railway  department,  to  %\ 
piece  of  wild  bush-land  belonging  to  him,  about  25  miles  distant 
from  the  city.    We  8tarte<l  with  our  host  in  a  light  bush  waggon,] 
with  materials  for  camping  out.     We  were  not   seven   mil« 
away  from  the  city  before  the  road  became  a  sort  of  slotigl 
thi*ough  which  tite  horses  could  hardly  drag  tlie  waggon,  alLlioug] 
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H  all  got  out ;  and  before  we  readied  a  camping  ground  it  was 
itcii  djtrk,  and  one  of  the  springs  was  braken. 

We  had  some  difficulty  in  finding  our  way  in  the  bit  of  hush 
to  the  best  camping  place,  and  then  in  finding  the  water  hole 
and  leading  the  horses  to  it.  We  set  fire  to  a  great  falleu  log, 
made  tea  in  a  "  billy,"  a  simple  tin  pot  with  wire  handle,  the 
Ipiiiversal  Australian  camp  teapot,  and  had  hartlly  lain  down 
■lo  sleep  under  our  tent  before  it  came  on  to  rain  heavily.  It 
continued  to  rain  all  the  next  day. 

Waking  in  the  night  I  heard  Opossums  {Pkilan-^isler  vulpina) 
.terwauling  in  the  gum  trees  close  by,  and  in  the  early  morning 
o  Laughing-jackasses  and  Piping  Crows  kept  up  a  curiously 
ntrasted  concert ;    the  loud  harsh  laugh  t>f  the  former  min- 
ling  with  the  flute-like  musical  notes  of  the  latter. 

Notwithstanding  the  rain,  I  shot  a  beautiful  paroquet,  of 
iiich  and  other  birds  numerous  flwks  were  Hying  about.  With 
,e  help  of  a  neighbouring  farmer,  who  rented  the  bush  for 
razing,  an  Opossum  was  driven  out  of  its  hole  in  a  dead- 
nch  or  "  pipe  "  of  a  gum  tree  and  secured. 
The  scratches  of  the  claws  of  the  Opos8un\  on  the  bark 
'  the  tree,  show  at  once  whether  a  tree  is  inhabited  or  not. 
11  the  bigger  trees  were  scored  deeply  and  marked  with  a 
Igular  track  right  up  to  the  various  pipes  in  the  dead-branches 
overhead.  The  timber  of  many  of  the  gum  trees  decays 
J  in  the  heart  with  great  rapidity.  Hence,  whenever  a 
ranch  is  broken  off,  a  pipe  is  soon  formed,  and  it  is  especially 
holes  with  abrupt  entrances  which  the  opossum  affects. 
The  tracks  are  always  on  the  side  of  the  tree  trunk  on  which 
e  slope  renders  ascent  most  easy.  The  opo.ssum  economizes 
,  or  is  lazy,  and  tliis  fact  is  turned  to  advantage  by 
:*B,  who  snai'e  the  opossums  in  onhv  to  luake  the  opos»um 
,  of  which  so  many  ai*e  used  in  Australia  and  exported. 
short  piece  uf  a  stout  branch  with  a  fork  at  the  end, 
placed  leaning  against  the  butt  of  a  tree  meeting  the  opossum 
th,  the  jaws  of  the  fork  embracing  the  round  of  the  tnmk 
little,  so  as  to  keep  all  steady.  About  a  foot  or  so  horn 
e  fork  a  nooee  is  placed  on  the  lean-to,  being  kept  in  place  by 
notch. 
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The  OpoBsiuji  always  comes  down  head  foi-emostpand  fii 
an  abuost  horizontal  path   to  the  ground  i-eiuly   uiiwle  fur  il, 


takes  it  at  once,  gets  its  head  in  the  noose,  falls  ofl"  and 
The  only  precaution  necessary,  is  to  allow  the  animal  ro<>3 
enough  to  swing  free  so  that  it  cannot  catch  hold  of  the  tnuL-i 
A  trapper  had  lately  been  camping  on  this  bit  of  bush,  arai 
nearly  all  the  lai-ge  trees  had  their  lean-to's  remaining. 

To  ascend  to  a  hole  in  a  tree  to  drive  opossums  out  in  tfc: 
daytime,  a  light  sapling  with  convenient  lateral  branches  is  CM 
down  and  placed  against  the  tree,  and  forms  a  ready  ladder. 

One  of  the  most  curious  sights  in  the  bush  was  that  of  Its 
ancient  tracks  of  the  Aborigines  up  the  trees,  which  had  beas 
cUmbed  by  them  to  obtain  opossums  or  wild  honey.  Thetf 
tracks  are  the  series  of  small  notches  made  each  by  three  bloit^ 
of  the  tomaliawk,  to  admit  the  great  toes,  and  thus  act  as 
ladder  to  the  Black  man.  The  tracks,  which  are  to  be  see' 
everywhere  in  Australia,  lead  to  the  most  astonishing  heights 
up  bare  perpendicular  smooth-barked  gum-trees.  Knowing 
boshmen  can  distinguish  the  ancient  ones  made  by  the  ston^ 
tomahawk  befoi-e  the  Blacks  obtained  iron  fi-om  the  EnghsL 
Many  are  to  be  seen  on  old  dead  baikless  tree-trunks,  and  no« 
that  the  Blacks  are  gone  they  remind  one  of  fossil  foot-prinC: 
of  extinct  animals. 

Marvellous  as  tliis  ]X)wer  of  climbing  with  so  little  suppoT 
is,  it  can  be  done  by  Whites,  and  I  was  assured  in  New  Sout-1 
Wales,  when  on  the  HawkesLury  river,  that  thore  was  a  Whitrf 
man  in  the  ueighhourhood  who  could  beat  any  Black  at  this 
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wrt  of  climbing,  doing  it  in  exactly  the  same  way,  and  being  often 
employed  by  niy  inibnnant  in  collecting  wild  lioney  for  him  at 
so  much  a  nest.  In  the  same  way  there  are  said  to  be  Whites 
wbo  can  throw  the  boomerang  better  than  any  Blacks.  In  fact, 
*  AVhite  man,  when  he  brings  his  superior  faculties  to  l>ear 
cm  the  matter,  can  always  beat  a  savage  in  his  own  field,  except 
perhaps  at  tracking. 

We  looked  up  into  all  the  trees  for  a  native  bear  {Phaseolarctoft 
'^***€reus),  and  saw  tracks  of  Kangaroos,  but  not  the  animals 
^^»Cl08clves.  We  stayed  out  only  one  night,  and  got  back  as  we 
■wived  only  at  nightfall,  after  a  protracted  struggle  with  the 
mud.  The  roads  were  mostly  short  cuts,  and  were  what  are 
^=^ed  "made,  but  not  metalled."  Making  a  road  is  simply 
^^fearing  of  trees  a  line  of  ground  of  a  certain  breadth  and 
Oiarking  the  bounds  with  a  plough.  In  using  such  a  road, 
^Ustant  divergencies  have  to  be  successively  made  in  order  to 
•^void  deep  mud  and  swampy  bits,  or  occasionally  fallen  trees, 
•Jwi  the  track  gradually  widens  and  straggles  in  the  adjoining 
buah. 

My  next  excursion  was  to  Sandhurst,  a  rapidly  grown  mining 
^Wn,  which  has  arisen  since  1851  at  the  site  of  the  most  paying 
Victorian  diggings.  The  railway  for  a  long  distance,  as  it  nears 
^^^Uidhurst,  passes  through  the  midst  of  various  sites  of  old 
^^ggings.  The  surfuce  of  the  j^uud  on  each  side  of  the  line  for 
'^es  at  a  stretch  has  been  turned  over,  scooped  out  and  heaped 
^P»  and  presents  the  appearance  of  an  endless  succession  of 
"^^^erted  gravel  pit^.  Here  and  thei-e  a  few  solitary  diggers, 
''^octly  Chinamen,  were  rewashing  the  dirt,  but  nearly  all  was 
*^«t€  and  bare.  The  vast  extent  of  the  fields,  and  amount  of 
^•>i"k  done,  astonished  me. 

^Sandhurst,  or  Bcndigo,  is  a  large  town  with  a  newly  run-up 
H^pearance,  built  amongst  the  openings  of  the  shafts  of  the 
^**tnerous  mines.  The  surface  gold  was  long  ago  worked  out, 
^**d  the  rich  quartz  reefs  l)elow  are  now  being  mined  by  means 
*^  oiiafts  and  drives.  A  new  shaft  was  being  sunk  in  the  very 
'^titre  of  the  town,  in  front  of  the  principal  banks  and  the 
^**tandah-covered  pavements,  which  were  crowded  with  sliare- 


^'^kers,  doing  business  in  the  open  streets. 


The  great  windinj 
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wheel  and  its  supports  looked  out  of  place  in  the  middle  of  the 
principal  square  and  public  garden  of  the  city. 

I  went  down  two  of  the  mines,  and  saw  specks  of  gold  in  tlie 
richest  quartz  reef.    Some  of  the  very  richest  quartz,  however, 
hardly  shows  tlie  gold  to  the  eye,  for  the  metal  Lies  hid  in  black 
dirty-looking  streaks  in  the  white  rock,  and  is  only  brought 
to  light  after  the  process  of  crushing  and  amalgamation.     I  saw 
also  the  crushing  establishments,  where  the  din  of  the  heavy- 
iron  stampers  falling  with  a  crash  upon  the  quartz  was  absolute! 
deafening.    Although  the  men  employed  in  feeding  the  stampers 
are  from  habit  able  to  converse,  notwithstanding  the  noise,  !^ 
could  not  hear  in  the  least  when  my  companion  shouted  ini 
my  very  ear.    I  saw  the  pasty  amalgam  and  the  gold  fresh  fro; 
the  retoit,  known  as  "  cake,"  and  finally  I  handled  heavy  mass»=^ 
of  melted  cake  fuzed  into  solid  ingota  wortli  many  tbo 
pounds.    The  mining  people  were  most  hospitable. 

My  last  excursion  was  up  the  valley  of  the  Yarra,  to 
l)eginning  of  the  "  ranges,"  the  Austmliun  word  for  mountains,  =l 
a  place  called  Heales^'ille.  I  went  with  one  of  the  assistants  o 
Baron  Von  Miiller,  the  celebrated  botanist^  who  kindly  offei^^ec 
me  his  assistant  as  a  guide.  My  object  was  to  see  some  of  t^Be 
enormous  Eucalyptus  trees  which  gi-ow  in  the  "ranges"  avi^di 
which,  as  discovered  by  Baron  von  Miiller,  are  the  liighest  tre^^ 
in  the  world,  exceeding  in  height  the  Sequoia  giganUa  erf 
California.  One  of  these  trees,  measured  when  fallen,  was  fouJ3</ 
by  Baron  Miiller  to  be  478  feet  in  length.* 

We  travelled  about  50  or  60  miles  by  coach.  The  coaches 
,&l9T6iy  like  Califomian  (waches,  imd  are  rough  but  very  strong; 
tiifi  libdies  being  slung  by  thick  leather  straps  to  wheels  as  stout 
as  cart  wheels.    The  road  is  scarcely  anywhere  better  than  is 

^  The  higheet  estimate  ever  mode  of  the  height  of  a  Sequoia  gignaioi 
18  that  of  Bigelow,  who  put  the  height  of  one  at  from  420  to  470  fed. 
Bigelow,  in  "Wliipjile's  Expedition,"  p.  23  (Pacitic  lUilroad  Explora- 
tiona)  ;  cit  by  Grieebach,  "  Veg.  der  Erde." 

Sir  Joseph  Hooker,  in  a  lecture  delivered  at  the  Koyal  Tnetitntion  d 
Great  Britain,  April  12th,  187S,  mid  published  iu  separate  form,  p.  \% 
Htes  Prof.  Whitney's  careful  meafuremente  of  the  height*  of  Califorbian 
Big  Trees  as  the  best  available  estimate  up  to  date.  Average  height 
275  feet ;  nuutimum  height  a  little  over  320  feet. 
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an  English  green  lane  in  a  clay  soil  district.  In  wet  weather 
deep  ruts  are  cut  in  it ;  then  these  are  baked  dry  and  hard,  and 
at  the  next  shower  foiia  watercourses  and  get  scooped  out 
deeper  than  ever.  The  road  at  last  comes  to  consist  of  u 
series  of  sharp  ridges  separated  by  intervening  trouf^dis,  often 
two  feet  deep.  The  consequence  is  that  as  tlie  coach  rattles  and 
leaps  bumping  over  these,  the  auspended  body  of  the  coach 
heaves  and  sways,  and  this  to  such  an  extent  that  my  companion 
and  a  lady  in  the  coach  were  sea-aick  all  the  way. 

We  travelled  over  some  of  the  roughest  of  the  road  at  night, 
which,  of  coui-ae,  made  matters  worse,  since  the  '*  driver "  could 
not  see  the  pitfalls  j  but,  like  a  Califomian  "  stage  driver,"  he 
well  knew  all  the  dangerous  ones,  even  in  the  dark,  and  in  one 
or  two  places  made  lUHoum  tliiougli  the  bush  for  ii  litble  way. 

Tlie  ranges  are  covered  with  a  dense  forest  of  gum  trees,  in 

many  places  of  enormous  height,  standing  with  their  smooth 

trunks  close  together,  and  running  up  often  for  a  height  of 

200  feet  without  giviug  ofl'  a  branch.     The  light-coloured  steins 

are  hung  with  ragged  strips  of  separated  bark. 

^         Tlie  great  slendemess  of  the  trunks  of  these  giant  gum-trees 

^^ia  proportion  to  their  height  is  striking,  and  in  this  respect  tliey 

Hbdntrast  most  favourably  with  the  Califoniian  "  big  trees,"  which, 

V^in  the  shape  of  their  trunks,  remind  one  of  a  carrot  upside  down, 

^UQ  disproportionately  broad  an;  they  at  their  bases.     The  large 

Hl^ecies  of  gum  tree,  tlte  tallest  treo  in  the  world,  is  Enmlt/ptits 

amygdcdina.    As  Baron  von  Muller  says,  "  the  largest  specimens 

might  ovei'shailow  the  pyramid  of  Cliuops.*' 

Beneath,  iu  the  gullies,  is  a  thick  growth  of  tree-ferns  and 
underwood  on  tlie  banks  of  a  mountain  stream.    The  under- 

I  growth  is  tlie  haunt  of  Bush  Wallabies  {Hahnaiiirus  italahatus), 
I  put  one  of  them  suddenly  to  Hight  as  1  was  creeping  through 
the  tangled,  almost  impenetrable,  vegetation  in  the  hopes  of 
getting  a  shot  at  the  Ljrre-hii'ds,  which  were  to  be  heard  calling 
in  all  directions.  The  animd  gave  a  tremendous  bound  and 
seemed  more  to  fly  than  leap. 
^  Not  far  from  Healesville  is  a  Government  resen'c,  whore  n 
number  of  Aborigines  are  maintained  at  Government  expense 
finder  a  missionary.    The  reserve  is  called  Cornudenk.    There 
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were  about  12(1  Blacks  there.  They  live  in  a  small  village  of 
rou^h  wooden  or  bark  houses,  in  the  midst  of  whicli  is  the  hoti*j 
of  Mr.  Green,  the  auperiutendent. 

'J'he  Rlacka  Imve  hitely  been  employed  in  cultivating  hope, 
and  with  tolerahiy  good  success,  but  they  are  incorrigibly  lazy. 
They  are  delighted  when  the  plough  breaks  down,  and  im- 
mediately take  a  holiday  with  glee.  They  had  just  finished 
picking  the  crop,  so  were  playing  cricket  at  about  half  a-mile 
from  the  village,  and  wliilst  they  were  amusing  themselves,  three 
Whites  employed  about  the  place  were  hard  at  work.  In  fact, 
the  Whites  dn  most  of  the  work.  The  Black  women  miohtindce 
much  money  by  plaiting  baskets  for  sale,  and  the  men  by  catching 
lish  and  hunting,  but  they  never  will  work  till  hai'd  pressed. 

We  Ibuud  the  cricket  piirty  in  high  spirits,  shouting  with 
laughter,  rows  of  specUitoi's  being  seated  on  logs  and  chaffinjf 
the  players  with  all  the  old  English  sallies  \  "Well  hit;"  "Bon 
it  out;"  "Butter  fingers/*  &c.  1  was  astonished  at  the  extreme 
prominence  of  the  supraciliary  ridges  of  the  men's  foreheads.  It 
was  much  greater  in  some  of  the  Blacks  than  I  bad  expected  to 
see  it,  and  looks  far  rnort*  marked  in  the  recent  state  than  in  ibe 
skulL     It  ia  the  striking  feature  of  the  face. 

The  men  were  all  dressed  as  Eui-opeons  ;  they  knew  all  about 
Mr.  W.  G.  Grace  and  the  All-England  Eleven,  One  of  them 
tried  ta  impress  on  me  the  heaviness  of  the  work  they  had  jus* 
gone  through  in  hup-pickiug,  and  that  now  it  was  a  holiday, aud 
he  wished  to  know  how  much  a  bushel  was  paid  in  Englaiid 
for  such  work,  evidently  wanting  to  he  able  to  be  even  with 
Mr,  Green  in  the  matter.  The  gi-eat  ditficxdty  at  these  reserves 
is  to  manage  the  distribution  of  payment  for  labour.  At  presents 
or  until  hit^'ly,  all  the  proceeds  went  to  a  common  stock.  Of 
coui-se,  this  makes  all  lazy. 

Close  by  the  reserve  flowed  tlie  River  Yajra,  in  which  the 
PlatyjiHs  abounds,  the  "  Water  mole,"  as  it  is  called  here,  or  the 
"  Duck-bill "  (Oniithoryiichits  paradavtis).  I  offered  the  men 
three  half-crowns  for  one  recently  shot.  Some  of  the  Blacks 
thought  they  might  try  and  get  one ;  but  although  one  hidf- 
crown  is  the  usual  price,  no  one  thought  of  leaving  cricket  or 
Ids  looking  on  at  the  game :  nor,  though  I  offered  a  good  pric9 
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Ar  a  boomerang,  did  any  one  care  to  fetch  one  from  the 
Tiflaga 


ouoTBuftncairt  rAA&lwivi. 


Down  by  the 


bank  I  found  a  Black  camped  by  a  fire. 


nver  Danic  x  touna  a  DiacK  cam] 
^^th  thiee  women,  and  a  lot  of  mongrel  curs.  He  was  just 
®E>|]ig  to  fish.  He  had  a  ^n^  and  was  much  excited  at  the 
Motion  of  "  three  half-a-crown  "  for  a  Platans.  We  crept  along 
the  hank  of  the  river,  the  Black  first,  then  I.  then  my  companion. 
The  Black  went  stealthily  along,  with  his  head  stretched  forward, 
*^d  every  muscle  tense,  stepping  with  the  utmost  care,  so  as  not 
to  msUe  a  twig  or  break  a  stick  under  foot,  and  assuming  a 
peculiarly  wild  animal  appearance,  such  somewhat  as  I  had 
noticed  in  a  Tamil  guide  of  mine  in  Ceylon  when  we  were 
banting  for  peacocks  and  deer.     Once  he  started  back,  as  a 

|*iiake  made  off  through  the  biishea 
It  was  all  to  no  purpose.     I  was  doomed  not  to  see  a  living 
-^htifpug  or  even  a  Kangaroo  in  Australia.     I  saw  only  tlie 
f^^o^MPinta  of  the  Fiatt/pus  (like  those  of  a  duck),  which  the  Black 
pointed  out  to  me,  in  a  regularly  beaten  track,  made  by  the 
^'ninals  from  one  pond  to  another.     The  Black  said  that  he  was 
^^rtain  tlie  Ptatifptts  did  not  lay  eggs,  and  that  he  had  several 
***^  Been  tlie  young  ones,  and  his  description  of  them  agreed 
*^th  what  I  knew  from  Dr.  Bennett's  researches  on  the  subject. 
Next  day,  as  I  was  going  down  in  the  coach,  I  received  two 
^*8cimena  of  tlie  Platypus,  shot  by  this  man.     Unfortunately, 
^^  joUing  and  heat  of  the  coach,  on  the  journey  down  to  the 
^'^•at,  rather  spoOt   them   for  nucroscopical  examination,  for 
I      *»Uch  I  had  wished  to  procure  them.     I  wished  eiipecially  to 
H^^ainiue  the  eyes,  to  see  if  the  retina  contains  brightly  pigmented 
~  ^**^e8,as  in  the  case  of  reptiles  and  birds.     I  could  not  find  any 
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trace  of  them ;  but  possibly,  if  the  tissues  had  been  fteshc?, 
should  have  met  with  them,  for  Hoffman  has  discovered  their 
existence  in  marsupials. 

Whilst  we  were  hunting  along  the  river  bank,  numerous 
bright  panoquets  were  flying  about  amongst  the  trees,  and  a 
great  ftock  of  white  cockatoos  flew  overhead,  harshly  screaming 
at  the  danger.  They  settled  iu  some  trees  near,  but  were  far  too 
wary  to  let  me  get  a  shot,  thou^'h  I  did  my  best  to  creep  qd 
them.  The  smaller  bright  parroquets  are  not  at  aU  wary  as  »- 
rule,  but  are  most  easily  shot. 

Grisebach,  in  his  account  of  the  Vegetation  of  A 
dwells  on  the  close  relation  of  interdependence  wbich 
between  the  tree  vegetation  and  the  coating  of  grass  wLicti 
covers  the  ground  beneath  it ;  and  remarks,  that  tlie  amount  of 
light  allowed  by  the  trees  to  reach  the  ground  beneath  them  ii 
rendered  more  than  usually  great  by  the  vertical  position  in  wlttcli 
their  leaves  grow.  Hence  the  growth  of  the  grass  beneath  is  aidei 

It  may  be  that  tliis  permitting  of  the  growth  of  other  pLintt 
beneath  them,  and  consequent  protection  of  the  soil  from  losing 
ite  moisture,  besides  other  advantages  to  be  deiived,  is  the  pris- 
eipal  reason  why,  as  is  familiarly  known,  two  widely  different 
groups  of  Australian  trees,  the  Eucalypti  and  Acacias,  Imve 
arrived  at  a  vertical  instead  of  a  horizontal  disposition  of  tbeir 
leaves  by  two  different  methods. 

The  Acacias  have  accomplished  this  by  suppressing  the  true 
liorizontal  leaves,  and  flatteniog  the  leaf-stalks  into  vertiial 
pseudo-leaves  or  "phyllodes."  The  gum-trees,  on  the  other 
hand,  have  simply  twisted  their  leaf-stalks,  and  have  thus  ren- 
dered their  true  leaves  vertical  in  position.  There  must  exist 
some  material  advantage,  which  these  different  trees  derive  id 
common,  from  this  peculiar  arrangement,  and  the  benefit  derived 
from  relation  to  other  plants  by  this  means  may  be  greater  and 
more  important  than  that  arising  from  tlie  fact  that  the  verticsl 
leaves  have  a  like  relation  to  the  light  on  both  sides,  and  are 
provided  witli  stomata  on  lx)t]i  faces. 

Tn  support  of  this  conclusion  I  was  told,  when  at  Melbouroe, 


•  A. Grisebach,  " V^etation  der  Erde," p.  21fi. 
172. 
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iht  wheQ  tbe  native  vegetation  was  cleared  away  From  under 
pus-tzeea  they  ceased  to  thrive,  and  in  time  perished.  I  was 
■Wn  a  number  of  gum-trees,  not  far  from  the  city,  scattered 
otn  some  public  land,  covered  with  only  short  turf,  which 
•aemed  to  be  mostly  in  a  dying  condition. 

Aprti  SBd,  1814. — On  the  voyage  to  Sydney,  two  Fur  Seals 
were  seen  about  the  ship.  TLey  were  of  a  smaller  species  than 
that  occurring  at  Kerguelen's  Land.  They  swam  alongside  with 
ramarkable  ease  and  rapidity,  having  in  the  water  just  the 
^pearance  of  porpoises.  The  hind  limbs  were  stretched  out 
Kisight  behind,  as  the  animals  swam,  and  the  motion  mostly 
BQUBtained  by  rapid  strokes  of  the  fore  limbs.  The  tail,  how- 
Wer,  ue.,  the  tin-like  expanse  formed  by  the  closely  applied  and 
outstretched  flat  hind  flippers,  was  used  with  an  imdulating 
liKiTement,  just  as  is  the  tail  Hn  in  porpoises. 

The  seals  swam  with  ease  and  rapidity  from  the  stem  to  the 
bows  of  the  vessel,  though  it  was  going  4^  knots  at  the  time, 
thus  going  9  knots  at  least.  In  fact  they  swam  with  all  the 
twe  of  a  porpoise,  and  as  once  or  twice  they  threw  their  heads 
•ad  backs  out  of  the  water  in  a  forward  leap,  I  shoultl  certainly 
bave  mistaken  them  for  these  animals,  had  I  not  seen  them 
^hoost  at  refit  several  times,  and  with  their  heads  well  out  of 
viter. 

I  never  before  realized  the  close  connection  between  the  seals 

whales,  and  how  easily  a  whale  miglit  be  developed  out 

'%  seal     The  fur  seal  is  one  which  on  land  still  bends  its  hind 

^bs  forwards,  as  do  land  mammals.     The  seals  without  exter- 

^  fare,  like  the  sea  elephants,  earn  them  habitually  stretched 

out  behind,  as  this  one  does  in  swimming.     Little  modification 

*ould  be  necessary  in  order  to  turn  tlie  otherwise  useless  hind 

'^fas  of  tbe  earless  seals  into  the  whale's  broad  tail  fin,  which 

Probably  represents  the  remains  of  the  seal's  webbed   hind 

^^Ppers.    We  afterwards,  in  the  Straits  of  Magellan,  became 

'•'Miliar  with  the  motioas  of  Fur  Seals  in  the  water,  and  frequently 

***  them  there  in  shoals,  progressing  tlirough  the  water  by  a 

**rie8  of  leaps  exactly  like  porpoises  or  Kock-hopper  penguins. 

A  bird  followed  the  ship  in  some  numbers,  which  is  appa- 
*^Qlly  intermediate  in  its  habits  between  the  gulls  and  terns,  n 
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delicate  beautiful  little  sea-bird  {Lai^us  Novcc  Hollandice),  The 
biixi  was  abundant  about  the  ebip  in  Hobson's  Bay,  and  in  Port 
Jackson.  At  Wellington,  in  New  Zealand,  a  species  very  doeely 
allied,  but  a  little  smaller  in  size  {Larm  scopjdinus)  •  liovered 
round  the  sliip  in  the  harbour. 

Sydney,  April  7th  to  Jane  »tta,  1874. — The  ship  arrived  Ut 
Sydney  on  April  5th.  Port  Jackson  is  famed  for  its  beauty.  It 
is  a  broad  stretch  of  water,  opening  to  the  sea  by  a  narrow 
passage,  between  '*  heads  "  as  they  are  called,  and  running  fiu- 
inland,  into  branches  and  bays,  in  great  number.  Towards  tlie 
upper  part  of  the  harbour,  the  vegetation  extends  down  the 
water,  and  the  little  clilTs  of  sandstone  rock  with  their  covering 
of  green  are  extremely  picturesque.  Port  Jackson  is  one  of  the 
many  harbours  said  to  be  the  best  in  the  world ;  but  it  lacks 
shelter,  and  the  passage  at  the  heads  is  not  deep  enough  for  a 
lai^e  ironclad  to  pass  thiough. 

I  made  various  excursions  from  Sydne}*,  during  our  stay. 
One  of  these  was  to  Botany  Bay  ;  a  sixpenny  omnibus  journey. 
The  country  here  is  flat  and  open,  and  tlie  vegetation  would  be 
very  like  that  of  the  Cape  of  Good  Hope,  in  general  appearance, 
were  it  not  for  the  Grass-trees  and  i^anksias.  The  far-famed 
bay  Ls  a  quiet  sandy  inlet,  resorted  to  for  excursions  and  the 
enjoyment  of  sea  air  by  the  Sydney  people,  and  now  inhabited 
principally  by  keepers  of  tea  gardens.  Not  far  off,  across  the 
Bay,  tlie  curious  Monotreme,  the  Porcupine  Ant-eater  {Echidna.), 
is  abundant,  and  can  readily  be  found  by  means  of  terriew. 
Some  men  procured  one  ii\T.ng  for  Von  Willemoes  Suhm. 

Another  excursion  was  to  the  Blue  Mountains.  A  trip  in 
the  Mountains  was  given  as  an  act  of  hospitality  by  the  ministexa 
of  the  New  South  Wales  Goveniment  to  the  officers  of  tlie 
"  Ancona,"  a  German  war-vessel,  which  was  at  Sydney,  and  to 
those  of  the  "  Challenger."  It  is  the  custom  for  the  Ministers 
thus  to  give  picnica  to  parties  of  men,  ladies  not  being  in\ited. 

The  Blue  Mountains  are  piles  of  horizontally  stratified  sand- 
stone, rising  behind  Sydney  to  about  2,500  feet,  with  remarkably 
abrupt  terminations  on  either  side,  and  cut  into  extrnordinary 
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deep  gullies  and  chasms,  with  pei-pendicular  walla,  which  bound 
projecting  hoadlanda 

Prof.  Dana  treats  at  great  lengtli  of  the  question  of  tlie  mode 
fonnation  of  these  extraordinary  gullies  and  precipices,  in  his 
Geology  of  the  U.  S.  Exploring  Expedition,"  and  gives  various 
ina  for  showing  tliat  the  whole  has  been  due  to  aqueous 
ion;  aa  have  also  the  exactly  similarly  formed  haibonrs  of 
le  coast,  with  their  very  numerous  branches.    These,  however, 
been  subjected  to  lowering  of  level,  and  thus  filled  by  the 


*^Ba 


Theae  mnlti-ramified  inlets  of  the  sea  resemble  fjords  in 
many  points,  most  curiously,  but  are  very  different  in  origin, 
being  in  fact  oiinona,  which  by  the  sinking  of  the  hind  havt* 
ni  invaded  by  tlie  sea. 

The  rains,  both  at  Melbounie  and  Sydney,  axe  extremely 
iolent,  and  in  tlie  friable  and  easily  decomposed  soil,  have  a 
larvelloualy   excavating  ett'ect.      At  Camden  Park.  40  miles 
im  Sydney,  I  was  sliown  by  Captain  Onslow,  R.N.,  a  deep 
in  a  perfectly  level  expanse  of  grass-covered  land,  which 
at  lea«t  20  feet  deep  and  20  yards  across.     iVll  tliis  had 
been  scooped  out  in  a  dozen  years  or  so  by  the  rain.     In  its 
precipitous  walls  and  isolated  pinnacles  of  undisturbed  soil,  it 

Pirioitsly  represented  the  Blue  Mountain  coiitiguration  on  a 
Liall  suale.  It  is  only  neoes-sary  to  plough  a  furrow  anywhere 
1  the  soil  about  Camden  to  lead  to  the  fonnation  in  a  short 
me  of  such  a  chasm. 
I  twice  enjoyed  the  kind  hospitality  of  Sir  William  McArtlmr, 
at  Camden  Park.     The  poik  is  10,000  acres  in  extent     Hero  1 

Pwent  out  on  several  occasions  to  shoot  opossums  by  moonlight. 
The  opossums  are  out  feediDg  on  the  trees  at  night  or  are  out 
ou  the  ground,  and  nish  up  tlie  trees  on  the  approtich  of  danger. 
Hiey  are  very  difficult  to  see  by  one  not  accustouied  to  tJie 
fork,  but  those  who  habitually  shoot  them  discover  them  with 
ihiug  ease. 
In  order  to  tind  the  animals,  one  places  himself  so  as  to  get 
tocesaive  portions  of  the  tree  between  Lis  eye  and  the  moon- 
rht,  and  ti)us  searching  the  tree  over^  at  last  he  catches  sight 
a  dark  mass  crouching  on  a  bi*anch,  and  usually  sees  the  ears 
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pricked  up  as  the  aiiiinal  watches  the  danger.  Tliia  is  called 
"mooning  "  the  opossums.  Then  with  a  gun  in  one's  hand  one 
fully  realizes  for  the  fii'st  time  the  meaning  of  the  sajiog 
**  'possum  up  a  gum-tree." 

The  unfortunate  beast  has  the  toughness  of  his  skin  alone  to 
trust  to ;  "  bang  "  and  down  it  comes  with  a  heavy  thud  on  die 
ground,  fidling  head  first,  taQ  outstretched,  or  it  clings  with 
claws  or  tail,  or  both,  to  the  branches,  swaying  about  wouuded. 
and  requires  a  second  shot.  It  must  come  down  at  last,  unlew 
indeed  the  tree  be  so  high  that  it  is  out  of  shot  or  it  manages  to 
nip  a  small  branch  witli  its  prehensile  tail,  in  which  case  it 
flomotimea  contrives  to  hang  up  even  when  dead  and  remain  out 
of  reacli. 

Nearly  all  the  female  opossums  wliich  I  shot  had  a  single 
young  one  in  the  pouch.  The  young  seemed  to  be  attached 
with  equal  frequency  to  the  right  or  left  teat.  I  shot  the  animAk 
in  the  hopes  of  obtaining  young  in  the  earlier  stage,  but  fonad 
none  such.  Amongst  stockmen,  and  even  some  well-educated 
people  in  Austi-alia,  there  is  conviction  tliat  the  young  kangaroo 
g^ows  out  as  a  sort  of  bud  on  the  teat  of  the  mother  witldn  the 
pencil.  We  killed  about  20  opossums  in  a  couple  of  hours  on 
each  occasion  on  wliich  I  went  out 

Sometimes  we  got  a  Native  Cat,  Dast^urus  viverrinus.  It  is 
not  easily  seen  in  the  trees  unless  there  are  dogs  to  pick  out  the 
tree.  On  one  occasion  we  came  upon  a  small  animal  allied  to 
the  Native  Cat,  but  much  rarer,  Phascogale  pe?iicillata. 

Once  I  visited  a  great  "camp"  of  fruit-eating  bats,  "Flying 
Foxes  "  as  they  are  here  called  (Fteropiis  polioceplialus).  In 
a  dense  piece  of  bush,  consisting  principally  of  young  trees,  the 
trees  were  hung  all  over  with  these  bats,  looking  like  greai 
black  fruits.  As  we  approached  the  bats  showed  signs  of  un- 
easiness, and  after  the  first  shot  were  rather  difficult  to  approach, 
moving  on  from  before  us  and  pitching  in  a  fresh  tree  some  way 
ahead. 

The  bats  uttered  a  curious  cackling  cry  when  disturbed. 
They  were  in  enormous  numbers,  and  although  thousands  had 
been  sliot  not  long  before  by  a  large  party  got  together  for  t! 
purpose,  Uieir  numl>er8  were  not  perceptibly  reduced.     Tliey 
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harm  to  the  fruit  orchards  about  Paramatta,  and  tlio  fruit 
growers  there  organiae  parties  to  shoot  them.     They  have  the 

IouimiDij  to  choose  a  set  of  trefts  where  the  iindert^Towtli  is 
ixceedingly  dense,  and  where  it  is  therefore  difficult  to  get 
it  them.  I  shot  seven  or  eight,  but  they  are  veiy  apt  to  hang 
Bp  by  their  hooked  claws  when  shot,  and  I  lost  several.  I  could 
pnd  no  Nyctcribia  living  on  these  bat3,  although  tliese  insects 
are  usually  so  common  on  the  various  species  of  Pteropus. 

At  Pennant  Hills,  near  Paramatta,  there  is  plenty  of  bush- 
land  luid  a  fine  lai^e  "common"  as  it  is  called,  i.c.,  a  tract  of  wild 
uncleared  land  of  several  thousand  aci'es,  in  which  all  the 
neighbouring  landowners  have  the  right  to  cut  timber  and 
firewood.  It  is  a  fine  wild  track,  with  gullies,  iu  which  run 
nxudi  streams  amongst  the  sandstone  rocks  and  steep  rocky 
iks  covered  with  ferns,  orchids,  and  Grass-trees,  and  other 

forming  a  varied  and  beautiful  vegetation. 

Here  there  are  still  plenty  of  Bush  WalLibies  {Halmaturus 

Ivs)^  and  tliree  were  shot  for  me  one  morning.     They  are 

rary  and  difficult  to  approach,  and  I  rode  all  day  in  the  bush 

without  seeing  one.    There  are  nests  of  wild  European  bees 

Hplso  in  the  dead  limbs  of  the  gum-trees,  and  we  felled  a  tree  and 

^hot  out  about  thirty  pounds  of  fine  honey. 

^H     Once  we  started  a  Kangaroo  Rat,  Hiijnipnmnns^  from  its 

round  ball-like  nest,  which  was  lying  on  the  ground  imder  a 

Iuft  of  grass.  It  was  like  a  lai-ge  wren's  nest.  The  rat  is  said  to 
>e  war}'  enough  never  to  return  to  the  nest  when  once  disturbed. 
ml  always  to  make  a  fresh  one. 
At  night  we  went  out  with  a  pack  of  terriere  and  mongrels 
fall  kinds,  to  hunt  Bandicoots  (PeravuUs  nasiUa),  Only  one 
itUe  terrier  was  of  much  use,  but  he  was  worth  a  great  deal  for 
his  kind  of  work. 

He  has  not  been  long  oil*  into  the  I'em  l)Gfore  we  hear  his 
short  sharp  bark,  and  know  he  is  on  the  scent.     Off  go  all  the 

kra  that  have  been  hanging  at  our  heels,  lazy  and  doing  nothing, 
join  in  the  fun.  At  last  a  pecuhar  whining  bark  is  heai*d, 
and  "  Snap's  "  master  knows  that  the  Bandicoot  is  run  to  eartli ; 
the  earth  in  this  case  being  the  hollow  pipe  running  down  the 
stem  of  some  fallen  gum-tree. 
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A  long  stick  is  cut  and  thrust  into  one  «ud  of  the  pipe 
whilst  a  bag  is  held  at  the  otlier,  and  tlie  Bandicoot  is  »ooo 
bagged.  The  Bandicoot  does  not  attempt  to  bite,  but  requires 
to  be  held  exceedingly  tight  or  else  easily  escapes  the  hands  by 
tlie  power  of  its  spring.  One  female  had  three  young  in  the 
pouch.  Often  the  ti'ee  is  too  long  for  the  stick,  and  then  a  hole 
has  to  be  chopped  to  get  the  aninial  out. 

I  made  two  excursions  to  Browera  Creek,  one  of  the  monj 
branches  of  the  main  estuary,  or  rather  inlet,  into  ■which  die 
Hawkesbuiy  river  runs.  The  creek  is  a  place  full  of  interest 
Suddenly,  after  traversing  a  high  plateau  of  the  horizontal  sand- 
stone, the  traveller  meets  with  a  deep  chasm  about  1,000  feet  in 
depth,  but  not  more  than  a  quarter  of  a  mile  wide. 

This  chasm  or  channel  has  precipitous  rocky  walls  on  eilber 
side,  witli  more  or  less  talus  slope,  and  at  the  bottom  runs  the 
river,  a  small  stream,  over  wluch  one  can  easily  jerk  a  peblld 
when  standing  at  its  brink.  The  chasm  or  creek  takes  a  wiud- 
ing  course,  so  that  only  short  sweeps  of  it  can  l>e  seen  at  a  time, 
and  as  it  widens  out  and  turns  sharply  or  again  contracts,  oue 
seems,  when  in  a  boat  on  its  waters,  to  pass  through  a  succeabion 
of  long  nanow  lakes. 

The  river,  or  rather  stream,  at  the  place  whore  we  apppowched 
the  creek,  is  tidal  It  is  impossible  to  say  where  the  river  eiwi» 
and  the  sea  begins.  The  main  part  of  the  ci'eek  is  a  long  toi^ 
tuous  arm  of  the  sea,  ten  or  fifteen  miles  in  lengthy  and  is  itself 
provided  with  numerous  bmncho^  and  bays.  These  frequent 
branchings  are  perfectly  bewildering  to  a  man  not  accustomed 
to  row  on  them  every  day  in  liis  life.  The  whole  is,  in  f»ci 
like  a  maze. 

The  side  walls  of  the  creek  are  covered  with  a  luxuriant 
Vegetation,  with  hugli  masses  of  Stagshora  Fern  (Flati/cerium) 
and  "rock  lilies"  (orchids),  and  a  variety  of  timbers,  whibt  the 
are  Tree-ferns  aud  small  palms  in  the  lateral  shady  gullies 

The  descent  to  tlie  river  is  very  steep,  and  it  was  a  difhcu! 
matter  to  lead  the  lioi-ses  down.   As  we  descended,  we  heard 
Lyi-e-birds  calling  all  round ;  at  the  bottom,  on  a  little  patch 
Hut  alluvium  cftvered  with  gi'ass,  is  a  smaU  house  and  bum, 
where  u  man  lives  with  his  family  all  alone,  and  shut  out  from 
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liie  vidd.  He  is  extremely  iuduslrious,  and  by  tisliing.  wood- 
nttxng,  boney  gathering,  and  the  proceeds  of  his  farm-yard, 
'  "J  weU ;  we  stopped  at  his  cottage  for  two  nighte, 
'  boat. 

Browera  Creek  is  of  varied  interest  As  an  example  of  denu- 
ditioa,  it  appears  to  correspond  exactly  to  what  is  seen  at  a 
omcit  higher  level  in  the  Blue  Mountains.  The  extraordinary 
pradndty  into  which  animals  found  usually  only  in  open  sea, 
■I  here  brought  with  those  only  occurring  inland,  is  of  great 
iBfcerest  from  a  geological  point  of  view ;  it  recalls  at  once  to  the 
noid  sach  mixtores  of  marine  and  terrestrial  animal  remains,  as 
AoK  oocorring  in  geological  deposits,  such  as  the  Stonesfield 
hedi 

Here  is  a  narrow  strip  of  sea-water,  twenty  miles  distant 
tna  tlie  open  sea ;  on  a  sandy  shallow  flat,  close  to  its  head,  are 
Jo  bteeea  basking  in  the  sun,  numbers  of  Sting-rays  {Trjfgon), 
I  kiad  of  skate  provided  with  a  sharp  saw-edged  bony  weapon 
(the  sting),  at  the  base  of  its  tail  All  over  these  flats,  and 
ARR^^iout  the  whole  stretch  of  the  creek,  shoals  of  Grey 
IbOtta  are  to  be  met  with  ;  numerous  other  marine  fish  in- 
bahittbe  creek,  some  growing  to  150  lbs.  in  weight,  and  often 
tM^t  weighing  as  much  as  60  or  80  lbs.  A  Diodon  or  Trunk- 
^  is  amongst  the  fishes.  Porpoises  chase  the  mullet  right  up 
te  the  oommencement  of  the  sand-Hat. 

At  the  shores  of  the  creek  the  rocks  are  covered  with  maiises 
rf  excellent  oysters  and  mussels,  and  other  shell-bearing 
AoUnsks  are  abundant,  whilst  a  small  crab  is  to  be  found  in 
Kunbeas  in  ever)'  crevice. 

On  the  other  hand,  the  water  is  overhung  by  numerous 
^eciw  of  forest  trees,  and  by  orchids  and  ferns,  and  other 
^'^^tatioD  of  all  kinds ;  mangroves  grow  only  in  the  shallow 
WTa  Xhe  gum-trees  lean  over  the  water  in  which  swim 
^'7gon»  and  mullets,  ,just  n.s  willows  hang  over  a  pond  full  of 
**n*-  The  sandy  bottom  is  full  of  branches  and  stems  of  trees, 
*^  i»  oovered  in  patches  here  an*l  there  \sy  their  leaves. 

Insects  constantly  fall  uu  the  water,  and  are  devoured  by 
"c  inalleta.  Land  birds  of  all  kinds  fly  to  and  fro  across  the 
^***ilc,attd  when  wounded  may  easily  get  drowned  in  it.     WaUu- 
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bies  swim  across  occasionally,  and  may  add  their  bones  to  the 
debria  at  th«  bottom. 

Hence  here  is  being  formed  a  sandy  deposit,  in  which  may 
be  found  Cetacean,  Marsupial,  bird,  fish,  and  insect  remains, 
together  with  land  and  sea-shells,  and  fragments  of  a  vast  land 
flora;  yet  how  restricted  is  the  area  occupied  by  this  deposit, 
and  how  easily  might  surviving  fragments  of  such  a  record  be 
missed  by  a  future  geological  explorer  I  The  area  occupied  by 
the  deposit  will  be  sinuous  and  ramified  like  tliat  of  an  ancient 
river-bed. 

The  inlet  being  so  extremely  long  and  so  narrow,  alUwugh 
the  rise  of  the  tide  is  two  feet  or  more  at  the  head  of  the  creek, 
the  interchange  of  water  with  the  ocean  is  very  small ;  the 
water  in  the  upper  parts  of  the  creek,  is  merely  forced  back  to 
a  higher  level  by  the  tide  below  at  flood-tide,  and  similArly 
lowered  again  at  ebb.  Hence,  after  heavy  rain,  the  surface 
water  in  all  the  u[iper  parts  of  the  creek  is  so  diluted  byllM 
torrent  of  fresh  water  from  the  stream,  that  it  becomes  almort 
fresh  ;  indeed,  at  the  time  of  our  visit,  it  was  for  three  or  four 
miles  down,  which  was,  as  far  as  we  went,  so  little  brackiah  M 
to  be  drinkable.    At  a  short  depth,  no  doubt,  the  water  was  salt 

Here  are  the  most  favourable  conditions  possible  for  tcmiiig 
marine  animals  into  freshwater  animals ;  in  fact  the  change  d 
mode  of  life  presents  no  dif&cidty.  Below,  no  doubt,  the  watti 
is  always  salt,  but  the  fish  find  a  fluid  gradually  less  and  le» 
salt  as  they  rise  to  the  surface. 

"We  caught  the  mullets  in  the  almost  fresh  water,  with  a  net 
The  oysters  were  flourishing  in  the  same  water,  and  with  ihem 
the  mussels  and  crabs ;  I  even  saw  an  abundance  of  Mtdnuo, 
and  a  species  of  Bhizopliora  swiuiuiing  in  the  creek  above  tbe 
sand-flats,  where  there  was  scarcely  any  salt  at  all  in  tbe  water, 
yet  evidently  in  most  ])erfect  health. 

Occasionally,  in  times  of  long  drought,  the  water  becomes  u 
salt  as  the  sea.  The  fishermen  told  me  that  after  sudden  voj 
hea^y  freshets  of  water  from  the  river,  some  of  tlie  sbeU-fish 
sickened  and  died.  He  accounted  for  the  presence  of  numerous 
dead  cockle-shells  {Cardium)  in  the  bed  of  the  creek,  sind 
he  had  never  found  the  animals  there  alive,  by  supposing 
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they  Lad  all  been  killed  off  by  some  uuusnal  influx  of  fi-esh 
water  many  years  before. 

But  beyond  all  that  has  been  descril»ed,  and  beyond  the  ex- 
treiue  beauty  of  iU  wild  and  rocky  st'enery,  the  Browera  Creek  lias 
yet  another  interest ;  it  waa  in  old  times  the  haunt  of  numei*ou8 
trigiues,  who  lived  on  its  banks  in  order  to  eat  the  oysters 
mussels,  and  the  fish. 

On  every  point  or  projection,  formed  where  a  side  branch  is 
given  ofl'by  the  main  citek,  is  to  be  seen  a  vast  kitchen  midden 
or  shell  uiuuud.  So  aumenius  are  tliese  hertj>s  of  refuse,  and  so 
extensive,  that  it  has  been  a  regular  trade,  at  which  White  men 
have  worked  all  tlieir  lives,  to  turn  over  these  heaps  and  sift  out 
the  undecomposed  shells,  for  making  lime  by  burning  them ; 
uufortunately  the  numerous  weapons  thus  found  in  the  heaps, 
have  mostly  l:>een  thrown  away. 

There  is  now  not  a  single  Klack  on  the  creek.  Many  of  the 
mounds  are  very  ancient,  and  it  must  have  taken  a  very  long 
time  for  such  heaps  to  accunndate..  Stone  hatchet  blades  are 
U  to  l)e  picked  up  in  conaidemble  numbers,  and  I  obtained 
'eraL  The  lieaps  are  very  like  those  at  the  (Jape  of  Good 
in  appearance,  but  there  were  none  of  the  peculiar  piles  of 
^  alHjut  them,  which  1  noticed  at  the  latter  loc^Uity. 
The  softer  layers  weathering  out  from  under  the  hoi-der  slabs 
of  the  horizontally  bedded  sandstones,  form  numerous  shelters 
low-roofed  caves,  along  the  creek  banks.  It  was  in  these 
or"gunya8,"  tliat  the  blacks  used  to  camp,  and  in  front 
all  of  tbem,  a  mass  of  shells  slopes  down  towards  the  creek 
just  a»  tlie  Cape  of  Gcxid  Hope. 

I  dug  into  one  of  the  lieaps ;  places  were  found  where  fii-es 
been  made,  and  there  were  numerous  bits  of  bunit  stick  and 
charcoal,  a  piece  of  Wallahy  hone  chaired  by  the  fire,  and  the 
thigh  bone  of  a  Black  woman.  This  latter  was  found  witliout 
any  of  the  remaining  bones  of  the  skeleton,  the  woman  having 
been  perhaps  eaten  piecemeal.  Theae  relics  were  buried  in  a  mass 
of  cockle,  oyster  and  mussel  shells,  mingled  M'ith  much  black 
powdery  matter  composed  of  decayed  sliells,  and  other  d^bri^. 

The  walls  and  roofs  of  the  caves  are  covered  idl  over  with 
dmwiugs  executed  by  the  blacks  in  charcoal  on  the  rock.    These 
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are  interesting  from  their  rude  character,  and  sketches  of 
are  given  in  the  accompanying  woodcut 


I  Opouama :  2  *  a«ti :  3  iim-rrtaln ;  4  ■  white  man— flnhwii  wHh  fhnnnal.  In  f*vm, 
Cre«k.     6  dtrure  vt  kAUijiurm,  dve  (cct  in  helgttt — lUi  In  a  »ilati  uf  itoor— oame  knUlfi 

The  row  of  four  figures  fl)  evidently  is  intended  to  repraent 
four-footed  animals,  probably  opossums  {FJuiiangisla),  the  draw- 
ing being  of  about  the  size  of  that  animal.  Two  of  the  figutt* 
are  roughly  shaded.  There  were  sevend  simihir  rows  of  the  saiiw 
figures  in  one  cave. 

Figure  2  is  a  tolerably  good  representation  of  one  of  the  fiflh 
of  the  Cieek.     It  also  is  shaded. 

Figui'es  3  I  do  not  understand.  The  larger  may  be  iuteoded 
for  a  shark.  Figure  4  is  evidently  intended  for  a  white  man 
Nortli  American  Indians  ai-e  said  Co  have  distinguislied  whiU 
men  in  their  di'awings  by  putting  a  tall  hat  on  them.  Sudi  I 
form  of  headdress  must  be  astonishing  to  a  savage  at  fin 
acquaintance. 

Near  one  of  the  caves,  on  a  flat  slab  of  stone  stondin 
naturally  erect,  is  a  figure  of  a  Kangaroo  cut  out  in  the  stoa 
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ilf.     The  figure  is  five  feet  in  height     It  is  marked  out  by 

Deans  of  an  incised  groove,  which  is  an  inch  and  a  half  in  doptli. 
The  figure  is  shaded,  or  rather  rendered  more  conspicuous  by 
Hie  chipping  of  irregular  small  holes  idl  over  the  ai*ea  represent- 
ing Uie  body,  and  also  as  in  the  charcoal  iliuwings  of  opossums, 

ly  means  of  lines. 

The  fore-legs  of  the  Kangaroo  seem  not  to  have  been  finished, 
or  the  artist  has  been  especially  unsuccessful  in  hia  attempts  to 
Represent  them,  and  perhaps  has  tned  to  cuirect  them,  as  appears 
possible  from  the  number  of  lines.  The  contour  line  of  the  body 
b  carried  across  the  root  of  the  toil.     Similar  dmNvings,  executed 

»y  cutting  grooves  in  stone,  are  common  about  Sydney. 

In  Peron  and  Leseur's  **  Voyage,*'*  a  plate  is  given  of  similar 
drawings  of  fish  and  Kangaroos  by  Bhicks,  fi*oin  Port  Jackson, 
and  one  of  the  drawings  sliows  a  similar  attempt  at  irregular 

ihading,  as  seen  in  some  of  the  present  figures.  Another  plate 
of  the  same  work,  shows  the  Blacks  living  on  the  shore,  aVwrnt 
Caves  under  clitt's,  such  as  those  here  descnljed.     The  plates  in 

uestiou  are  unnuml>ered,  and  I  could  not  find  reference  to  them 

1  the  text  of  the  book. 

Besides  the  drawiugs,  in  almost  every  cave  were  hand  marks. 
These  marks  have  been  the  subject  of  much  discussion,  and 
rariouB   speculations   liave   been   made  as  to  some  important 

leaning  ol  tlie"Ked  Hand  of  Auatraliji."     These  hand  maiks 

ive  been  made  by  placing  a  hand  against  the  fiat  stoue^  and 
ben  squirting  a  mixture  of  whitish  clay  and  water  from  the 

uuth  all  around.  The  hand  being  removed,  a  tmciug  of  it  stands 
Alt  in  relief,  and  where  the  sandstone  is  red,  appears  red  on  a 

hitish  ground. 
The  hand  marks  have  evidently  been  made  hap-hazard,  just 

I  tlie  drawings.     They  are  now  often  out  of  easy  reach,  the 

-rmer  fiooi^  of  the  caves  having  slipped  away.  They  are 
^uped  in  all  sorts  of  ways,  and  amongst  them   I  saw  one  in 

hich  a  finger  was  missing,  the  native  having  possibly  had  a 
nger  cut  off  as  a  matter  of  ceremony.     The  figure  of  a  whole 

an  is  said  to  exist  thus  executed,  in  Cowan  Creek,  close  by. 

Peron  el  Lie«eur. 


I 


"  Voyiftge  dea  ]>6oouverteB  aux  t«rreB  Australes.' 
Irt07,  AtUa. 
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Delightful  though  it  was  at  Syrlney  to  make  so  many  Menda 
LQQgst  one's  countrymen,  after  so  long  a  voyage  from  home, 
and  to  enjoy  their  far-famed  hospitality,  one  could  not  as  a 
naturahst,  help  feeling  a  lurking  regret  that  matters  were  not 
still  in  the  same  condition  as  in  the  days  of  Captain  Gook,  and 
the  colonists  replaced  by  the  race  which  they  have  ousted  and 
destroyed,  a  race  far  more  interesting  and  original  from  an 
anthropological  point  of  view. 

Whilst  we  were  at  Sydney,  the  ship's  steam  pinnace  vm 
constantly  employed  in  dredging  for  Trigonia  shells  in  Port 
Jackson.  These  shells,  in  shape  very  like  cockles,  are  imme- 
diately known  by  their  brilliant  pearly  lustre  within,  and  cxiriouj 
complicated  hinges.  They  vary  very  much  in  the  tint  of  the 
nacre  inside.  Some  are  orange-tinted,  others  pink  or 'purple, 
some  without  colour.  The  shells  are  worn  very  much  by  the 
ladies  of  Sydney,  as  earrings  and  other  ornaments,  l»eing  set  in 
gold. 

The  shell  is  especially  interesting  to  the  naturalist,  because 
it  occurs  fossil  in  secondary  deposits  in  Europe,  and  was  long 
supposed  entirely  a  thing  of  the  past,  until  discovered  hying 
in  Sydney  Harbour.  Moreover,  with  it  occurs  in  the  harbour  a 
most  remarkable  fish,  the  Port  Jackson  Shark  {Cestracion  Fhi- 
lippi)  which  is  also  closely  allied  to  fish,  remains  of  which  art 
found  in  the  deposits  together  with  the  Trigonias. 

It  was  believed  for  some  time  that  the  modem  Trigonias 
were  very  restricted  in  their  distribution.  A  species  occun 
however  at  Capo  York,  and  Mr.  S.  C.  J.  W.  van  Musscbeubrook, 
Governor  of  Temate  in  the  Moluccas,  told  me  that  he  had 
obtained  specimens  of  the  genus  from  the  coast  of  Halmahen 
(Gilolo).  A  Port  Jackson  Shark  is  idso  found  far  awny  from 
Australia,  hi  the  Japanese  seas,  and  at  intermediate  localities. 
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NEW  ZEALAOT).    THE  FRIENDLY  ISLANDS. 
MATUKU  ISLAND. 

WelltngtoD,  New  Zealand.      The  Rata  Tree.      Kingfisher  with  Litton! 
HAbits.     Peripatua.     Egg  Capsiilea  of  Lnnil  PUnariana.     The  Vege- 

ttaliou  of  ibti  Rerma<ltic  Islauds.     Red  coloured  Muactea  of  the  Shark. 
InLuid  of  £u]i.     Ctoueral  appeaniuee   of   the   Island   of  Tongatabn. 
Tongau  Natives.     Mode  of  Hairdroasing.     FocLiI  expression  of  the 
Nativefl.     A  Pea  Jacket  a  Badge  of  Distinction.     Town  of  Nukus- 
ioCiL     Dren  of  Tongan  Women.     Getting  Fire  b}'  Fiiction.     Deserted 
f  UotatiouA.     Fruit-bats  Feeding  on  Flowers.     Heroius,  Tree-awifta, 
luul  other  BirdB.     Paraattio  Algie  in  Fomniinifera.     Matuku  Island 
Fiji  Group.     The  Island  an  Ancient  Crater.      Its  Vegetation.      Eu- 
circling  Beef.     Flockn  of  I/iries.     Periophthalmus,  a  Fish  Living  on 
lAnd.     Living  Pearly  Nautilue.     Its  Mode  of  Swimming.     Account 
of  the  Naiitihw,  by  UiiiDphiuFi. 
wciiinrt4in.  June  3Nth  Co  Jniy  ith,  1IIIV4. — We  eucountered 
slant  gales  on  the  voyage  from  Sydney  to  Wellington  in 
*,vji-  Zealand.     The  voyage  lasted   14  days,  and  we  arrived  at 
Wellington  on  June  28th.     The  ship  had  to  bo  anchored  for  two 
nighta  under  the  lee  of  D'Urville  Island,  on  the  south  side  of  the 
entrance  to  (.-ook*a  StraitvS,  until  the  weather  moderated  sulticiently 
low  of  the  ship's  passing  up  the  straits  to  Wellington. 
'e  foiind  deep  water,  2,600  fathoms,  between  the  Australian 
' '  CBitot  and  New  Zealand,  a.s  might  have  been  confidently  predicted 
from  the  vast  (iiiTerence  of  the  New  Zealand  fitim  the  Austndian 
fauna  ami  llora.     Around  New  Zealand  itself,  there  is  a  con- 
iideraV>le  extent  of  shalloM'  sea  with  veiy  uneven  lK)tt()ni,  and 
^from  this  shallow  a  stretch  of  corapamtively  raised  bottom  is 
[extended  to  Northern  Australia,  including  on  it^s  surface  Norfolk 
ind  and  Lord  Howe  Island. 

The  stay  at  Wellington  wa.s  \ery  short,  and  lus  1  was  not 
good  health   1  saw  voiy  Utile  of  the  country.     The  town 
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necessarily  contrasts  unfavourably  in  appearance  with  Sydney. 
The  buildings  are  all  of  wowl,  even  Government  House.  There 
is  one  long  principal  street  following  the  shore,  and  the 
remainder  is  more  or  less  scattered.  Tattooed  Maories  were  to 
be  seen  commonly  walking  about  in  the  streets,  but  all  in 
Eiu'opean  costume,  reminding  one  somewhat  of  English  gipsies, 

The  coast  hills  in  the  general  appenrance  and  colour  of  their 
vegetation,  as  seen  from  sea,  recalled  Kerguelen*a  Land,  especially 
the  shores  ftl»out  D'Urville  Island,  but  all  the  valleys  and  inland 
slopes  are  covered  with  a  dense  forest  and  almost  impenetrable 
bush.  The  trees  are  covered  with  epiphytic  fema,  and  Astehaa, 
Liliaceous  epiphytes,  which,  perched  in  the  forks  of  the  branchej, 
remind  one  in  their  habit  and  appearance  of  the  Bromeliaceous 
epiphytes  of  Tropical  America. 

One  of  the  moat  i-emarkable  trees  M'hich  was  pointed  out 
to  me  by  Mr.  T.  Kirk,  F,LS.,  is  the  Rata,  a  MctroAidrrm,  M. 
RfHuLtiia.  Tliis,  though  a  MjTtaccous  plant,  has  all  the  habits  of 
the  Indian  figs,*  reproducing  them  in  the  closest  maimer.  It 
starts  from  a  seed  dropped  in  the  fork  of  a  tree,  and  growB 
downward  to  reach  the  ground;  then  taking  root  there,  find 
gaining  strength,  chokes  the  flujiporting  tree  and  entirely  destroys 
it,  forming  a  large  tniiik  by  fusion  of  its  many  stems,  Kever- 
theless,  it  occasionally  grows  originally  directly  from  the  soil, 
and  then  forms  a  trunk  more  regiilar  in  form.  Another  Mt^ 
sideros,  M.Jhrvla,  is  a  regular  climber, 

I  did  not  see  many  birds.  The  gnll  of  Kerguelen's  lAnd 
{Larus  Dominicanv^)  was  common  in  the  harlx)ur.  On  the 
telegraph  wires  along  the  shore  sat  a  Kingfisher  (Halcyon 
sanetm]  in  abimdance.  ajid  dashed  down  fi'om  thence  on  its 
prey  into  the  shallow  water  of  the  harl>our.  It  interested  me 
because  it  wa.s  the  first  Kingfisher  that  I  had  thus  seen  le-ading 
a  littoral  existence  and  feeding  on  sea  fish.  I  afterwards  became 
familiar  with  Kingfishers  thus  inhabiting  the  seashores  in  the 
Straits  of  Magellan  and  the  coast  of  Oregon  in  North-west 
America,  In  the  poulterers*  shops  the  curious  parrot,  or  Kaka, 
Nestor  MGridionalis,  is  hung  up  for  sale.    Mr.  Potts  describea  thia 

•  T.  Kirk,  F.L.S.,  "On  the  Habit  nf  the  Rota,  MetrcsuUroe  robniita.*' 
Tnuw.  New  Zv.-Uand  IiwL,  Vol.  IV.,  1871,  p.  2G7. 
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bird  Bfl  tearinjT  nway  the  dead  wood  of  trees  in  search  (if  insects, 
^and  nyjpeariiig  to  replaon  to  suiiie  extent  iu  it3  habits  in  New 
HZetdand,  the  totally  Bbsent  Wood])ecker. 

H  ITie  New  Zealand  PeripatTis  [P.  Norm  Zealandia^  is  abundant 
^MMr  Wellin^t^ni  ainougat  dead  wood,  and  I  had  40  or  50 
^H^mens  brought  to  me  us  the  result  of  a  day's  search  in  the 
^piutt  Valley.  As  in  the  oose  of  the  Cape  of  Good  Hope  species, 
^tbe  TDftlee  are  much  less  abundant  than  the  females. 

In  eBsential  structure  an<l  habits  the  animal  closely  resembles 
the  South  African  species.     It  is  distinguished  by  lia\inj;  fewer 
of  feet,  viz.,  lo  instead  of  17.     The  females  all  contained 
^ouD^  althouf^li  it  was  uiid-wint-er. 

Land  Plnnarian  worms  are  also  pretty  common  near  Welling- 

Iton.     In  their  anatonucal  stnicture.  tlicsc  New  Zealand  sjtecies 

irc  more  nearly  allied  to  iSoutli  American  forms  of  the  genus 

\€eoplafui  than  to  the  Australian  Land  Planarians.    Tliese  latter 

l»elonj^  to  a  special  j^cuus,  Cccnoplana,  wliich  has  affinities  with 

the  pcnus  Ithynchodrnivs  of  India  and  the  Cape  of  Good  Hope.* 

Mr.  W.  T.  Locke  Travers,  F.L.S.,  to  whom  I  am  indebted  for 

luch  kindness  and  scientific  information  during;  my  stay  at 

IWellin^n,  brought  me  specimens  of  PeHjuitms N.  Zealnndi<r,9XidL 

ilso  of  liind   Planarians,  to;rether  with  Uie  ej^  capsules*  of  the 

[Litter,  which  were  hitl^erto  unknown. 

Xliey  are  spherical  in  form,  of  al>out  the  size  of  sweet-jx^a 
and  of  a  dark  brown  colour.  The  cupsules  Iiave  a  tou^li 
ihitinouB  wall,  and  contain  four  or  tive  young  Planarians  each. 
The  prmbiction  of  these  capsules  by  the  I>nnd  Planarians  1 
rcgJini  as  further  evidence  in  favour  of  the  atlinity  of  theso 
wortus  to  tlie  leeches,  on  which  I  have  dwelt  elsewhere.f 

•  CAptain  F.  W.  Hntton  tnfnrntA  me  Uuit,  m  far  m  he  know»,  the 

gt'niia  Bii«tliiiin  «liHni  luit  exUt  in  New  Zenlnnd.     HU  ni^Hertirm  tluit  it  did 

•xi<t  Uipre  iji  hia  wt'll-kiiowu  ftnd  admimble  papur,  "  On  the  fieo^n^phiral 

[Jt^lationn  of  tbe  New  Zealand  Kaiuin,"  Trmin.  New  Zealand  Inst,  Vol.  V., 

Xn'i'i^  p.  SS7y  wnA  due  to  imperfect   determination  of  the  genus  in   the 

of  the  Bipociefl  of  (re^ipUna  of  the  loi'ality. 

t    H.   N.    MtwtOey,  "On  tho  Anat/miy   and    HiKtoIojc:)-  of   tbe  Land 

na-riAna  of  Ceylon."     Phil.  Trans.  1M75,  p.   US.     A\m  "Notes  on  Uio 

tunj  r)f  Several  Forms  of  Land  Planarians."     Quart.  Jonmal,  Micro. 

Vol.  XVII.  p.  SiT:>. 
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Off  tbe  Kmniulrr  Itilaadfl,  September  I4th,  1874. — ^We 

the  morning  in  sight  of  Itaoul  or  Sunday  Island,  and  M 
Island,  of  the  Kermadec  group.  No  landing  was  effected  on 
any  of  tlie  islan<ls.  This  small  group  of  islands  forms  with 
New  Zealand,  McQuarrie  Island,  and  the  Tonga  group,  a  direct 
line  of  volcanic  action,  stretching  about  N.E.,  and  thus  at  right 
angles  nearly  to  the  north-west  lines,  wliich  are  followed  by 
most  of  the  remaining  Pacific  giT)uj>8,  such  as  the  Fijis,  for 
example.  The  Kermadec  Islands  are  all  very  small  Tlie  flora  of 
Raoui  Island  was  dtiscribed  by  Sir  J,  D.  Hooker*  from  collections 
made  by  Mr.  MacGillivray,  of  H.M.S.  "Herald."  Forty-tuo 
vascular  plants  are  known  from  the  islands,  of  which  five  tut 

emic  species.  Half  of  the  number  consist  of  New  Zealand 
ferns.  Tlie  large  i>roportion  of  ferns  in  the  flora  is  most  recoatk- 
able,  and  also  their  New  Zealand  chai'acter.  There  we  no 
currents  leading  from  New  Zealand  towards  the  Kermadecfi. 
Tbe  group  lies  in  the  fork  of  the  great  current  which,  stretching 
westward  from  the  region  of  Ducie,  Pitcaim  and  Tubai  Islanifc, 
follows  the  line  of  the  Tropic  of  Capricorn,  and  branching,  sends 
its  northern  half  to  the  oast  coast  of  Australia  to  form  the  East 
Australian  current,  whilst  its  other  lialf  passes  down  S.W.  W 
sweep  piist  the  e^ist  coast. 

Tlie  group  lies  just  at  the  noHhem  limit  of  the  «od«  of 
westerly  winds,  and  within  that  of  calms  and  changeable  winds, 
but  80  close  to  the  limit  that  the  winds  may  well  have  tianft- 
ported  many  of  the  plants,  and  the  preponderance  of  fexitt 
may  be  due  to  the  possilde  fact,  that  the  winds  have  been  th« 
main  agents  in  the  colonization  of  the  islands,  and  have  sufficed 
to  carry  the  minute  fern  spores,  whilst  heavier  seeds  haw 
seldom  reached  the  island,  and  by  other  means  of  transport 

If  fern  sj»ores  are  diflused  mainly  by  wind,  it  should  be 
especially  difficult  for  them  to  cross  the  zones  of  constant  mins, 
aud  there  ought  to  be  a  marked  separation  of  fern  forms  in 
distribution  about  those  lines. 

There  is  no  connection  between  the  flora  of  the  Kermadecs 
and  that  of  Norfolk  Island,  although  such  would  have  l«en 

•  Sir  J.  T>.  Hooker,  "B^tony  of  Raonl  Island."  Jour.  Liim.  Hoc,  BoL 
Vol.  I..  1857,  p.  125. 


OFF  mi!   KERMADKC8.  281 

fts  Sir  J.  D.  Hooker  states,  on  all  consideTations  to 

The  soundings  of  the  "  Gazelle  "  and  "  Tuscai-ora,"  have 

►ve<i  that  a  channel  of  more  than  2,000  fathoms  in  depth, 

up  between  Now  Zealand  and  the   Kermadec  Islands. 

i,  an  ancient  land  connection  cannot  be  looked  to  m  an 

Ltion  of  tlie  New  Zealand   aliinities  of  the  Kemiadec 

Wliiliit  dredging  was  going  on  off  the  islands,  a  shark  (Car' 
riati  hrachyurus),  which  was  attended  by  a  pilot  fish  (Nau- 
'4SS  »p,\  waa  caught ;  it  wba,  as  is  commonly  the  case,  covered 
a  small  pai-asitic  Crustacean,  a  species  of  Pandarua.     Some 
ens   of  this  parasite  had,  curiously  enough,  a   BarnacJe 
)  attached  to  them  as  large  as  themselves. 
On  the  shark  being  skinned,  I  noticed  that  a  layer  of  super- 
ol  or  skin  muscles  extending  all  over  the  animal,  and  only 
ut  one*fourth  of  an  inch  in  thickness^  is  colomed  daik-red 
blood-colouring  matter  (Ilannofflohin),  as  are  all  the  muscles 
Mammalia.     The  main  internal  nuisculnr  mass  of  the  shark 
pale,  almost  wiiite. 
Trof.  liny  Lankester  has  descnbed  aovcral  similar  instances 
the  restriction  of  the  rc<l  colouring  matter  to  certain  muscles 
y  in  animals  which  possess  it.*     A  closely  parallel  case  is 
kat  of  the  little  liah,  the  "  Sea-IIorse'*  (Jlippocampvs),  in  which 
D  muscles  of  the  dorsal  fin  only  are  red. 
Mr,  Lankester  accounts  for  the  presence  of  the  Hannoglohin 
the  dorsal  Hn  muscles  ouly  in  this  case,  by  the  special  activity 
tlie  fin  in  ([Uestion,  but  such  an  explanation  fails  in  the  case 
lo  shark,  the  skin  of  whicii  is  apparently  immovable  ;  more- 
,  the  structure  of  the  skin  precludes  the  idea  of  the  red 
tier  beneath  it  having  a  n-spimtoiy  function. 
Mr.   Lankester  has    shoM'u    that   Hittrwt/labiii    is  entirely 
iting  in  one  fish  at  least,  the  white   transparent  oceanic 
are  fish  Lfjit4)ri*ph(tlvit^  and  I  believe  tliat  small  oceanic  Flat- 
ly Pleuronecii(U,\  will  prove  also  to  be  devoid  of  red-blood 
ouring. 
1  was  extremely  vexed  that  no  landing  on  the  Kermadec 

•  E.  R»y  lAiikwU>r,  "On  the   I)i*tribiitirtii  iif  Hu'iimgUibin."    Proc. 
olSoe,  No.  140,  1873. 
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Islands  was  arranged.  Furtliei*  information  concerning  the  flo^ 
of  tlie  islands  is  very  mnch  wanted,  and  it  seemed  hard  to  }^ 
dredging  off  the  islands  nnd  not  to  bo  able  to  laniL 

ToBiratabu.  July  loth  lo  jiiif  33ud,  1894. — Our  approach  to 
the  Friendly  Islands  pfroup  was  heralded  by  the  appearance  of 
a  Tropic  Biit],  which  was  seen  flying  behind  the  ship,  lUthoogh  we 
were  150  miles  as  yet  distant  from  Tongatabu. 

We  sighted  the  island  of  Eua  in  early  morning,  and  pft-wwi 
to  the  nortli  of  it.  Tlie  island  is  elevated  in  its  higlie-st  point 
r>00  feet  above  the  sea,  and  is  volcanic,  with  coral  rock  at  iu 
Iwise.  An  ancient,  now  upraised  sea-cliff'  of  the  coral  rock,  is 
conspiciious  from  the  distance,  forming  a  line  above  the  present 
coast-cliff,  as  descnbed  by  Dana.* 

'ITie  island  appears  covered  with  bushes,  with  very  few  trees, 
and  isolated  palms  on  tlie  summits  of  the  high  ground.  The 
bushes  on  the  higlier  land  ai>pear  to  be  all  bent  over  in  the 
di  rcction  of  the  trade  wind. 

The  sky  was  diill^  covered  with  grey  clouds,  and  the  air  even 
somewhat  chilly,  and  tlie  islands  did  not  look  bright  and  bud- 
shiny,  as  I  had  expected  these,  the  first  South  Sea  Islands  I  haii 
seen,  to  look.  At  the  base  of  the  Eua,  tlie  suif  in  places  raiwil 
jets  of  spray,  looking  from  a  distance  like  thin  wliite  sraokc. 

Tougatabu  was  seen  seven  miles  distant  from  the  small  Eua. 
stretched  nlong  the  horizon  as  a  long  narrow  neutral  tint  hand, 
witli  an  indented  upper  margin  :  towar^ls  the  northern  end  the 
band  thinned  out  into  isolated  rows  and  gi'oups  of  palm-tree^i 
which  looked  like  dots  on  the  watery  horizon.  As  we  flp- 
^ironclied  nearer,  the  forms  of  the  c.ocoanut-trees  l>ecame  more 
and  more  distinct.  At  length  we  siioitened  sail  and  steamed 
through  the  reefs  with  a  long  sti'etch  of  palm-covered  land  aa 
the  one  hand,  and  nLunerous  islctfl  nu  tlic  other,  some  beanng 
many  cocounut  pahns,  others  witli  few. 

The  main  island  is  exceedingly  flat  and  low,  its  highest 
]>nint  being  only  60  feet  above  sea  level.  It  thus  stretched 
itself  beifore  our  view  as  a  horizontal  streak  of  green  of  imiforni 
width,  the  width  being  due  merely  to  the  height  of  the  vegetation; 
here  and  there  at  the  water's  edge,  were  seen  small  inlets  and 
•  J.  D.  Dima,  "  ComI  TU-ef«  and  Tfilamls,"  p.  30. 
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shea  of  wbite  sandy  beacheH,  or   low   honeycombed   and 
leathered  cliHlet^  of  coral  rock. 

Above  these,  appeared  a  band  of  dark  foliaged  shniba,  and 
fthnibby  treea  with  sliore-loving  plants  at  their  foot,  growing  in 
th«i  sand  ;  and  as  a  background  behind,  rose  a  mass  of  cocoanut- 
irees  of  various  heifrhts,  but  densely  packed  together,  and  thus 
fonaiug  witli  tlieir  crowns  a  tolerably  even  line  ;  no  palms  other 
ibaii  cocoanuta  were  to  be  seen  in  the  mass. 

On  the  small  scatteifHl  islets  which  were  near  at  band,  Screw- 

I*ine  trees  were  conspicuous,  their  stems  surrounded  with  prop- 

like  aerial  roots,  whilst  on  the  main  island  tliese  trees,  which 

•re  numerous  along  the  shore,  were  almost  lost  to  vievr  against 

^i'^  general  backitig  of  dark  foliage. 

Aa  we  steamed  on,  we  could  see  beneath  the  cocoanut-trees 
le  shores,  the  villages  of  the  islanders,  composed  of  snudl 
of  palm  mats  and  grass  thatch,  and.  ns  the  news  spread, 
saw  tliD  villagers  assemble  on  the  beach  in  their  conspicuous 
^Hite  or  red  clothing,  to  gaze  at  the  slup. 

In  the  harbour  w*ere  several  American  whalers,  waiting  for 
*ft    whales  expected  to  comfe  into  the  bay  in  a  few  days,  and 
A  small  Genuan  vessel  of  the  firm  of  Goddefniy  Brothei-s, 
'**  famed  collectors  of  South  Sea  Island  productions. 

Xot  until  we  had  passed  the  most  diflicult  twiat  in  the 
into  the  harbfjur,  did  the  pilot  come  out,  in  a  small 
i-huilt  boat  manned  by  four  sturdy  Tongans. 
These  Tongans  were  naked,  except  that  they  had  a  cloth 
^lund  the  waist,  and  one  of  them  a  further  girdle  of  green 
Screw-Pine  leaves ;  lliey  bad  all,  however,  linen  shirts,  which 
they  put  on  as  they  got  cool ;  and  the  coxswain,  formerly  a 
Kataboolo,  or  lord,  but  degraded  fur  drunkenness,  wore  besides 
ft  pea  jacket 

ITie  boat  was  a  whale-boat,  belonging  to  the  King.     As  is 

filwaya  the  case,  the  men  being  so  little  clothed,  looked  to  us 

bigger  than  tliey  really  were.     They  were,  however,  remarkably 

tfinely  made  men,  with  all  their  muscles  well  developed,  and  all 

[of  tliem  were  extremely  well  ntmrished.     The  Tongans   have 

broad  foreheads  and  faces,  the  lower  jaws  being  wide  at 

articulation,  tlic  chins  narmwin*;  off  rather  abruptl)'  from 
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the  face.      The  nose  13  flattened,  but  not  very  mach  ; 
brows  are  straight,  the  lips  not  lai^e  or  protuberant. 

The  colour  of  the  Tongans  is  of  a  light  brownish-yellow  i 
a  tinge  of  red.  Their  hair  forms  the  most  remarkable  featan 
their  appearance;  it  is  worn  in  a  sort  of  mop  sticking  strai^ 
up  from  the  head,  and  composed  of  a  mass  of  small  curls ;  i 
black  naturally,  as  are  the  eyebrows,  beard,  and  moustac 
whicli  latter  are,  however,  scanty  as  a  rule ;  but  it  is 
a  rust  colour  by  the  application  of  coral  lime. 

Tlie  colouring  is  usually  only  applied  partially  so 
a  contrast  between  the  black  and  red  locks.  Somel 
centre  of  the  head  is  left  black,  and  a  marginal  zone  colon 
red ;  at  others  isolated  locks  all  over  the  head  are  reddened 
as  to  show  a  black  mop  variegated  witli  red.  Various  ot 
fashions  are  adopted.  The  Tongans  often  sit  on  their  heels  1 
Indian  races,  but  more  usually  sit  cross-legged  in  the  postun 
whicli  Buddah  is  ordinarily  represented. 

Having  studied  Mr.  Darwin's  work,  "  On  the  Expression! 
the  Emotions,"  I  was  immediately  struck  on  seeing  the  n 
conversing  in  the  l>oat  with  one  another,  by  the  unusua 
marked  development  of  facial  expression  exhibited  by  thi 
The  muscles  of  the  forehead  during  animated  convoMti 
are  contracted  and  relaxed  incessantly,  and  in  a"  most  TO 
manner;  the  brow  is  strongly  wrinkled,  and  the  eyebrowi  1 
jerked  up  to  such  an  extent  as  to  remind  the  observer  at  onec 
the  jerking  up  of  the  eyebrows  in  monkeys.  ^| 

I  made  as  careful  a  study  as  time  would  permit  w^ 
various  expressions  of  the  emotions  ;  all  of  them  appear  to  et 
cide  in  their  intimntt*  character  with  those  of  Europeans,  1 
this  holds  good  also  in  the  case  of  the  expressions  of  childl 
but  the  movements  made  use  of  are  much  more  stron 
marked  in  the  Tongans  than  in  Europeans :  thus,  for  exam: 
in  the  expression  of  astonishment  I  noticed  the  eyebrows  thrc 
up  with  a  succession  of  strong  jerks,  not  merely  raised  01 
with  Europeans.  The  use  of  the  forehead  muscles 
peculiar,  and  it  indeed  seems  to  be  the  most  chi 
feature  noticeable  alx)ut  a  Tongan.  I  saw  no  similar  e: 
facial  expression  amongst  Hawaians  or  Tahitians.      Tli 


TONGATABU. 


285 


Bter^stiug  to  be  note*!  about  the  means  of  expression  of 
tier  islanders  ;   probably  Uxcy  have   copied  European 
lea  of  expi'ession  to  a  large  extent. 

In  some  of  their  gestures,  the  Tongaus  differ  remarkably 
OB  ;  in  beckoning,  to  call  a  person,  they  \ise,  like  the  Malays 
others,  tlie  hand  with  its  back  turned  towards  their  bodies, 
the  palm  directed  towards  the  person  called ;  the  hand  is 
>Ved  downwanls  and  inwards,  instead  of  upwards  and  inwards 
^th  ufl. 

Jn  affirmation  the  head  is  jerked  slightly  upwards,  the  eye- 

8  Mn^  raised  a  little  at  the  same  time.     I  asked  one  of 

missionaries  who  visited  the  ship,  about  this  matter,  and  to 

il  he  pronounced  the  woid  for  yes,  and  involuntarily  threw 

l»cad.     The  j^'eatures  ncconipmnyinp    the   language  are 

.'  to  its  perfect  use,  and  to  speak  without  them  would 

c  speaking  u  European  language  with  a  false  accent. 

n  ne-gatiou.  the  head  is  stunetimes  moved  slowly  from  side  to 

t  never  shaken.     In  jiointing  out  the  way  to  a  place,  Uio 

spouted  in  order  to  indicate  dii'ection  at  the  same  time  that 

and  is  used  to  point  with  in  the  oi-dinary  manner.     Tlie 

of  the  arms  and  heiid  in  gesture  language,  is  very  remark- 

,  and  conversations  are  carried  on  thus  in  an  extremely 

manner,  with  the  help  of  very  few  actual  words. 
The  coxswain  of  the   pilot's  boat,  the   ex-member  of  the 
ity,  wore,  as  I  have  said,  a  pea-jacket ;  a  photograph  was 
n  of  the  boat's  crew.     I  could  not  persuade  the  coxswain  to 
oft*  the  pea-jacket,  in  order  to  make  the  gitaip  uuifunu  ;  ho 
Id  only  promise  that  if  he  were  jthotograjdied   with   the 
i  on  in  the  group,  he  would  allow  liimself  to  be  taken  with 
tely  afterwards.     The  jacket  wos  a  thick  gannent 
pilot  cloth,  lit  only  for  an  English  wmter,  but  the 
evidently  regarded  it  as  a  mark  of  distinction  and  decora- 
,  and  a  pnK>f  that  he  was  coxswain. 
I  hud  much  dithculty  in  getting  a  lock  of  hair  from  one  of 
boat's  crew,  and  only  succeeded  by  the  help  of  a  missionary, 
exphiiucd  that  I  did  not  want  it  for  purposes  of  witchcraft, 
man  also  evidently  was  loth  to  part  with  a  single  lock  of 
t  was  his  cliief  pride.     I  often,  in  collecting  hair  of  various 
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races  subsequently,  for  scientific  purposes,  had  amusing  difficul-l 
ties  to  couteiid  with,  and  I  suspect  some  of  the  girls,  from  whomj 
I  got  specimens,  thought  I  was  desperately  in  love  with  them. 

The  most  pn>minent  feature  in  the  towu  of  Nukualofa,  as 
principal  place  in  the  island  is  called,  is  the  small  white  chn 
which  sUiuds  ou  the  summit  of  a  rounded  hill  about  -iO  feel  in' 
height.  Conspicuous  also  is  the  King's  house,  a  respectable- 
looking  small  one-storied  wooden  building  with  a  verandah. 
Tliere  Ls,  further,  the  Government  building,  a  neat  wooden 
structure  with  a  tower  in  the  centre  and  a  wing  on  either  aide, 
each  containing  a  single  office-room.  Here  tlie  revenue  of  the 
Friendly  Island  Group,  which  amounts  to  about  £7,00U  or 
£8,000»  is  dispensed,  and  the  King's  seal  is  attached  to  doeu< 
ments.  At  a  small  printing  office  close  by.  an  almanac,  ■ 
magazine,  bibles,  and  a  few  books,  are  printed  in  the  aative 
hiuguage. 

The  remainder  of  the  town  consists  almost  entirely  of  native 
houses.  The  houses  of  the  Tougans  are  small  and  oblong  in 
shape,  about  20  feet  by  10  feet  in  dimension.  The  walls  are  of 
reed  mats  or  plaited  cocoanut  leaves,  and  the  thatch  of  nmk, 
The  posts  and  beams,  often  of  cocoanut  stems,  are  lasbod; 
together  with  pliiitod  cocoanut  fibre.  The  ground  witliin  fa' 
simply  covered  with  Pandanus  mats.  There  are  luually  two 
doors  or  openings  opposite  one  another  in  the  middle  of  each 
side  of  the  house,  which  are  closed  with  a  mat  only.  In  mo* 
houses  a  sleeping  chamber  is  partitioned  off  at  one  end  liY 
means  of  mats. 

The  only  furniture  to  be  seen  within  is  the  kaava  bowl  and 
the  pillows,  wooden  rods  supported  on  four  legs,  on  which  tbt 
neck  is  rested  in  sleep  in  order  that  the  elaborately  dreaaed  \m 
may  not  be  disarranged.  Most  Polynesians  use  similar  pillows. 
and  very  various  other  races,  such  as  the  ancient  Eg3rptians  and 
the  modern  Japanese.  Long  practice  is  i-equired  to  allow  of 
their  use.  1  have  tried  a  Japanese  pillow,  but  foimd  it  far  t'^ 
painful  to  be  endured  for  even  hall'  an  hour. 

Near  the  houses  are  small  sheds,  underneath  which  a  hole  in 
the  ground  serves  as  an  oven  for  ccxtking. 

The  houses  at  Nukualofa  are  clustered  under  the  oocoAoat 
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trees,  with  Uiree  or  four  open  roadways  between  them.  The 
pfiopJe  Are  remurkably  hospitable,  and  delighted  to  get  a  strange 
Tisitor  iuio  their  houses  to  sit  and  communicate  what  little  can 
U  maittged  in  this  way  between  persons  knowing  almost 
fiothing  of  each  other's  languages.  They  offer  kaava  or  cocoa- 
uuft  8B  re&Bshment. 

Tbe  women  are  large,  they  have  fine  figures  and  are,  moat  of 
tbem,  hanilsome.  They  wear  a  cotton  cloth  round  the  loins 
nKiiing  down  below  the  knees,  or  often,  and  especially  on 
week-days,  a  **  tappa "  or  native  clotli,  made  from  the  Paper 
Mulberry.  The  missionaries  have  compelled  them  to  cover  their 
beasts,  which  is  done  with  a  flap  of  cloth  thrown  up  in  front, 
tttd  H  fine  is  imposed  on  any  woman  seen  abroad  without  this 
•ddiiional  covering.  The  women,  however,  e\idently  have  little 
i4a  of  shame  in  tbe  matter;  and  often  the  cloth  is  put  on 
» looeely  that  it  affords  no  cover  at  all. 

The  hair  of  the  women  was  formerly  cut  short  as  amongst 
M  many  savages  where  the  men  keep  to  themselves  the  right 
of  cultivating  and  decorating  the  hair,  but  now  it  is  often 
•llwed  to  grow  long  and  fall  down  the  back.  It  is  oiled  and 
jpovdered  with  sandal-wood  dust  as  a  perfume.     On  Sundays  a 

Women  appear  in  complete  European  dress,  wearin-^'  muslin 
9C»TQ3,  and  hata  profusely  deconited  with  gaudy  artificial  flowers. 
^^  girls  are  most  accomplished  coquettes. 

The  missionaries  liave  prohibited  dancing,  and  also  the 
,«lieTiiig  of  the  kaava  root,  which  is  now  grated  instead.  The 
l^lvnrizig  method  was  believed  to  spread  disease.  The  people 
•»  diminishing  notwithstanding  all  the  efforts  of  the  mission- 
«rie«.    Tliere  axe  now  only  about  8,()U0  islanders  in  the  whole 

The  Tongans  are  a  fine  manly  race,  and  delighted  us  all. 
We  should  all  have  liked  a  longer  stay  in  their  island.  They 
*e  an  extremely  meny  race,  fond  of  practical  jokes ;  and  as  I 
*»•  rowed  on  shore  by  a  crew  of  them,  they  kept  playing  all 
'^^  of  pranks  on  one  another  between  the  strokes  of  the  oars, 
*^  as  bending  over  and  catching  at  each  other's  legs,  and  they 
*We  full  of  laughter  the  whole  time. 

1  had  some  difiQculty  in  persuading  one  of  the  natives  to  get 
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fire  for  me  by  friction  of  M'ood.  Matches  are  now  so  conunon 
in  Tonga  that  the  natives  do  not  care  to  undergo  the  labour 
necessary  for  getting  fire  in  the  old  method,  except  when  driven 
by  necessity.  No  doubt  the  yuuntjer  generation  will  lose  tfafc 
knack  of  getting  fire  by  friction  altogether. 

The  method  adopted  in  Tonga  is  the  usual  Polynesian  ow 
of  the  stick  and  groove.  The  wood  of  the  Hibiscus  tiliaent 
is  made  use  of.  It  is  extremely  light  when  dry.  It  must  be 
extremely  dry  in  order  that  it  can  be  used  for  getting  fire.  In 
order  to  procui-e  fire,  a  stick  or  stout  splinter  of  tlie  wood  ftboot 
a  foot  in  length  is  cut  at  one  eud  so  that  it  has  a  shaip  cilge 
bounded  by  two  sloping  surfaces  on  one  side  of  the  end.  The 
side  of  the  tip  is  tlius  in  the  form  of  a  wedge  with  a  sharp 
edge. 

This  stick  is  held  in  a  slanting  position  between  the  tiro 
thumbs  crossed  behind  it,  and  the  fingers  of  the  two  baodi 
crossed  in  front  of  it.  The  sharp  edge  of  the  wedge  is  applied 
to  the  surface  of  a  large  billet  or  stem  of  the  same  dry  wood, 
and  the  stick  is  rubbed  backwards  and  forwards,  a  certftin 
amount  of  pressure  being  exerted,  A  V-sbaped  groove  about 
four  or  five  inches  in  length  is  thus  cut  into  the  billet.  If  the 
piece  of  wood  to  be  grooved  is  rounded  and  smooth,  a  sligbt 
score  is  sometimes  made  upon  it  with  a  knife  beforehand  in 
order  to  prevent  the  stick  from  slipping. 

Of  course  everythiug  depends  on  the  larger  billet  being 
kept  absolutely  immovable  during  the  process.  Sometimes  tic 
operator  liolds  it  with  his  own  feet,  or  often  gets  some  oW 
else  to  stand  on  it  for  this  purpose.  The  stick  is  rubbed  back- 
wards and  forwards,  slowly  at  first.  It  must  not  be  preaNd 
on  too  hard  or  the  rubbing  surfaces  l^ecome  polished,  nor  U)o 
softly  or  no  heating  results.  In  applying  tlie  exact  amount  of 
pressure,  a  great  deal  of  the  knack  of  getting  the  fire  readily,  no 
doubt,  depends. 

If  the  operation  is  proceeding  wellj  there  should  be  a  con- 
stant feeling  of  slightly  grating  friction  to  the  operator  as  be 
rubs,  and  a  fine  powder  should  be  rubbed  off  from  the  siuface  uf 
tlie  groove  and  pushed  along  by  the  end  of  the  stick,  so  tljal  ii 
accumulates  at  the  far  end   of  the  groove  in  a  small  b6ap> 
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Bat  core  must  be  taken  tliat  tlua  small  heap  of  powder  is  not 
iken  or  blown  away. 

The  friction  being  kept  up  slowly  and  steadily,  the  sides  of 
I  groove  begin  to  blacken  and  soon  to  smoke.  Rapid  strokes 
I  now  reaorte<l  to,  the  fine  dust  rubbed  off  l)ecomes  Itlack  like 
It,  and  at  last  ignites  at  the  end  of  the  strttke  just  as  it  is 
Bbed  into  the  small  accumulated  heap»  which  acta  as  tinder. 
tiny  wreath  of  smoke  asceudiny  fi*ora  the  heap  shows  that  the 
eration  has  been  successful  A  gentle  blowing  soon  Bets  the 
tole  heap  aglow, 
Tlie  operation  is  excessively  tiring  to  the  wrists,  since  it  has 
be  prolonged  for  a  considerable  time,  but  the  greater  the 
ictice  the  less  the  waste  of  force.  I  have  never  succeeded  in 
Itdng  fire  myself,  thougli  Mr.  Darwin  succeeded  at  Tahiti; 
d  1  have  seen  several  Euglisluncn  do  so  after  practice,  and 

rtecially  Dr.  Gt)odo,  E.N.,  who  frequently  lighted  a  candle 
this  way  to  show  me  the  process  on  board  H.M.S.  **  Dido"  at 
fi  It  is  easy  enough  to  get  smoke  and  cliar  the  wood  a 
tie,  but  very  difficult  to  get  the  actual  fire.  The  slightest 
It  diuing  the  friction  is  fatal. 

Tlio  old  stone  implements  have  entirely  gnne  out  of  use  in 
>nga,  and  they  are  not  plentifid,  but  I  bought  several  from 
|tt>^es  who  had  them  put  away  in  their  houses.  They  call 
em  "toki  Tonga,"  Toiigan  axe,  or  adze,  in  distinction  to  foreign 
aes,  whereas  the  Sandwich  Iclanders  spoke  of  tlieir  adzes  wlicn 
Viras  buying  them  as  stone  adze^,  "  pohakn  koi."  All  the  stone 
zes  which  I  saw  were  unmounted ;  no  doubt  the  liandles  had 
en  used  long  ago,  when  iron  was  introduced,  to  ftisten  hoop- 
in  blades  on  to  in  the  place  of  the  discarded  stone  ones.  The 
me  adjse  blades  I  procured  were  all  of  simple  form  like  those 
Fiji,  and  not  with  complex  curved  surfaces  and  shanks  like 
[»fle  of  Tahiti  and  some  other  Polynesian  Islands. 

Tlie  manners  and  customs  of  tl»e  ancient  Tongaiis  are  pro- 
bly  better  understood  than  those  of  any  other  Polynesian 
anders,  because  of  the  existence  of  Mariner's  well-known 
»unt  of  them,* 

The  Ifiland  of  Tonga  is  about  27  miles  in  extreme  length, 

♦  **  An  AcTdunt  of  the  Natives  of  the  Touga  Islaada     CouipiIe<i  from 
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and  10  in  extreme  breadth.  The  island  is  entirely  composed  of 
coral-reef  rock,  without,  a.s  tar  as  is  kno\N*n,  any  blown-Ottd 
formation.  The  sand  on  the  beaches  is  scanty.  The  presence 
of  blown  sand -rock  on  coral  islands  must  depend  on  the  freedoni 
of  some  ptirt  of  the  coast  from  breakwaters  of  coral,  in  order  thu. 
a  heavy  surf  may  form  sand  in  abundance.  In  Bermuda  the 
sand  is  derived  from  tlie  unsheltered  side  of  the  island. 

In  some  rock,  about  dO  feet  ab<Dve  sea  level.  I  saw,  as  Daw 
describes,  some  Bmin  Corala  imbedded  in  tlie  position  in  which 
they  had  grown.  About  the  reels  are  to  be  seen  curious  cylin- 
drical blocks  of  coral  standing;  on  end,  and  often  hollowed  outal 
the  top.  These  arise  from  the  growing  of  a  mass  of  ortiinarilj 
rounded  coral  until  the  top  reaches  the  surilice  of  the  water  or 
an  insufficient  deptli  to  allow  of  further  growth.  The  top  of 
the  mass  then  dies,  whilst  growth  goes  on  at  tlie  sides,  anii 
the  dead  core  is  hollowed  out  by  decay. 

The  surface  of  the  rock  in  Tonga  is  covered  with  a  reddish 
soil,  like  that  of  Bennuda.  It  is  so  hidden  with  soil  and  vege- 
tation that  it  is  very  difficult  to  observe  the  rock  structuit 
The  wells,  round  holes  sunk  to  a  depth  of  four  or  five  feet  dm 
tn  the  shore,  show  a  mei-e  continuation  of  the  reef-atructurc  of 
the  shore  covered  by  about  a  foot  of  soil 

I  was  interested  to  recognise  amongst  the  littoral  plants  of 
Tonga,  many  forms  which  I  had  gathered  on  the  shores  of  the 
far-distant  Bermuda.  They  were  cosmopolitan  tropical  pUitUii 
and  became  familiar  objects  on  nearly  all  the  tropical  show* 
visited  subsequently.  One  plant  grows  in  Tonga  whicli  i*  A 
almost  identical  with  one  occurring  in  Kerguelen's  Land,  Init  V 
It  again  is  cosmopolitan,  and  a  water  weed,  NUdlafltxilii,  To 
remind  one  of  Australia,  there  are  Casuarina  trees  in  Tonga,  ki 
they  are  nowhere  abundant. 

In  every  direction  in  Tonga  are  large  tracts  of  land  which 
have  been  under  cultivation,  but  are  now  overrun  with  n  wild 
growth,  affording  plain  evidence  of  the  reduction  of  the  popu- 
lation.    These   tracts  ai'e  overrun  with  a  dense  low  tangle 
several  species  of  convolvulus  and  a  trailing  bean.     The  positioo 

ConunuuicationB  by   Mjt.   W,    Mariner,  eevem    yeare  reaideiit  in  lli'** 
IsliUiJa."    By  John  Martin,  ISI.D.,  Loudon,  IHI7. 
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of  the  more  recent  clearings  is  marked  in  the  distance  by  the 
projection  ^m  the  main  mass  of  dark  foliage  of  the  dead 
booeiies  of  trees  that  have  had  their  bark  ringed.  These,  with 
aspeciaB  of  Acacia  (?),  which  at  the  time  of  our  visit  in  winter 
had  a  jellow  tint  upon  its  foliage^  formed  a  marked  feature  in  a 
geneml  view  of  tlie  vegetation  from  a  distance. 

There  are  naturally  no  indigenous  mammal  ft  in  Tonga  except 
Into.  A  large  Fruit-bat,  probably  Pteropus  keraudrenii  which 
00C1U8  in  Fiji  and  Samoa  and  also  in  the  Caroline  Islands,*  is 
veiy  abundant.  These  Fruit-bats  appear  on  the  wing  in  the 
eiily  tftemoon  in  fuD  sun-light,  and  at  the  time  of  our  visit 
Were  feeding  on  the  bright  red  flowers  of  one  of  the  indigenous 
tJMs.  Flowers  form  an  important  proportion  of  the  food  of 
Fruit-bats,  In  New  South  Wales,  at  Botany  Bay  in  May, 
Mmbera  of  Froit-bats  were  to  be  seen  feeding  on  the  flowers  of 
ll>egani  trees.  The  bats  must  probably  often  act  as  fertilizers, 
Ifyctnying  pollen  from  tree  to  tree,  adherent  to  their  fur. 

As  dusk  comes  on,  the  Fruit-bats  on  the  wing  become  more 
ttd  mare  plentifuL  It  is  probably  only  those  specially  driven 
^  hunger  that  come  out  before  dusk.  Besides  these  large  bats, 
U)6re  are  small  Insectivorous  bats  in  Tonga,  which  dart  about 
UMmgBt  the  Gocoanut  trees,  but  we  obtained  no  specimens. 
Ife  heavy  flap  flap  of  the  Pteropus  is  as  strongly  contrasted 
*iUj  ilie  rapid  motion  of  the  true  bats,  as  is  the  flight  of  a  goose 
*ith  that  of  a  swallow.  There  are  plenty  of  horses  and  cattle 
^  Tonga,  and  the  high  ground  of  Eua  is  occupied  as  a  sheep 
nin. 

A  gmall  Heron  {Dtmugretta  sacra)  wades  about  on  the  coral 
"^  at  Ton;?i,  and  catches  small  fish,  and  is  also  to  be  seen  fre- 
qnently  inland  all  over  the  island.  Tliis  bird  changes  its  plumage 
from  pure  white  to  uniform  grey,  and  all  stages  of  parti-coloured 
pinmage  were  to  be  seen  during  our  visit.  Contrary  to  the 
"sJial  rule,  tlie  bird  is  white  when  young,  and  dark  in  the  mature 
1^  Hence  the  ancestors  must  have  been  white,  and  the  race 
*■  tasoming  a  darker  plumage  for  protection. 

In  the  groves,  the  most  abundant  bird  is  one  about  the  size  of 
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a  sparrow ;  brown  with  yellow  wattles  (JPtihtis  carujundata), 
Tlie  bird  has  a  sweet  and  very  loud  song,  and  fills  the  waids 
with  its  melody.  A  Kingfisher  (Halcyon  sacra)  is  constantly  to 
be  seen  sitting  on  doad  twigs,  ready  to  dart  on  ita  prey. 
Amongst  the  cocoanut  trees  a  Iwautifnl  little  Swift  (Collomlia 
spodiapyfjid)^  of  the  same  genus  as  the  species  by  which  the 
edible  birds'  nests,  the  well  known  Cliincse  luxury,  are  made, 
and  which  is  a  Swift,  and  not  a  Swallow,  as  it  is  commoaly 
called,  skims  about  with  a  constant  twittering.  Tliese  Tree- 
swifts  are  especially  abundimt  about  the  villages,  though  they 
nest  in  the  crowns  of  the  cocoanut  pahns  * 

In  the  thickest  masses  of  foliage,  a  most  beautiful  small 
Fruit  Pigeon,  of  a  bright  gieeu,  with  a  patch  of  the  purest 
purple  on  its  \\QQ.d(PtiliiiopuspoTphfraceiis),\A^  be  heard  cooing 
gently,  and  the  great  Fruit  Pigeon  {Carpophrtga  pacifica),  the 
note  of  which  is  harsh  and  drawling,  but  still  derivable  from  a 
coo,  is  to  be  shot  with  ease  by  creeping  up  to  the  trees  on  the 
berries  of  which  it  is  feeding  nt  this  season. 

There  are  two  Parrots  known  fi*om  Tonga,  but  they  are  very 
scarce.  One  of  them.  Platyccrcus  tabuensis,  is  found  only  in 
Tonga  and  in  the  neighbouring  island  of  Eua.  It  is  culled  the 
Pompadour  Parrot,  from  tlie  i)eculiar  purple  red  of  its  head  and 
neck.  The  natives  procure  it  alive  from  Eua,  where  it  is  abuii- 
dant.  One  was  bought  for  a  shilling  in  the  port  during  our 
stay.  The  other  is  a  parroquet  {Coripkihis  friuffiUautu)^  but  i« 
also  scarce  in  Tonga.  I  saw  neither  of  the  parrots  in  the  wiU 
condition. 

Lizards  are  abundant  in  Tonga,  but  of  only  two  or  thl«e 
species.  Otosaurm  niicrclepis,  one  of  the  Scincidfe,  is  peculiar  to 
the  group.  On  the  reefs  an  Eel  (i/«rflpn/i),  whitish  yellow-coloured 
spotted  with  brown,  occurs.  It  is  very  snake-like  in  its  mo^'^ 
ments,  and  I  took  it,  on  encountering  it  in  the  water,  for  the  true 
Sea  Snake  (Pelamys  hicolor),  which  also  occura  here. 

A  large  Foraminifer  {Ohitolites)  is  very  common  on  the  reefa 

Ff>r  ail  acroimt  of  the  nesting  of  Collocalia,  aee  Beinstein,  "  <>i»  Un» 
ma  CoIIocjiUil"  Acta  tiucietaliu  iScieiiti;iriiui  ludo-Nederlaiidioi;,  Vol 
II.  For  the  neating  of  the  closely  allied  "Tree-swift,*'  T)endn)ohelidoo. 
flee  Bernstein,  "Habita  of  Javaii  Birds,"  Ibid.  Vol  III. 


UATL'KC;  ISLAND. 


293 


The  ehells,  aa  largo  us  threepenny  pieces  and  like  them  in  form, 
M  of  a  chalky  white  colour,  were  to  be  seen  in  hundreds  in  the 
ihxillow  pools.  I  preserved  some  of  these  in  absolute  alcohol, 
knd  observed  that  a  r^een  colouring  matter  was  dissolved  out  in 
he  spirit.  On  examining  the  soft  structure  of  the  animals,  I 
bund  they  were  full  of  minute  cells  with  very  distinct  trans- 
larent  walls,  which  had  all  Uie  appearance  of  unicellular  alga;. 
t  ia  possible  that  the  green  colouring  of  the  spirit  was  due  to 
be  solution  of  chorophyly  contained  in  the  cells.  The  cells  are 
nridently  identical  with  those  described  by  Dr.  Carjienter,  as 

isting  in  OrbUaiiieSj  and  which   he   i-egarded  aa  animal  in 

gin,   and    describes    as    having    a    crimson   hue   in    spirit 

imena*     It  seems  just  possible  that  tliey  may  be  algte, 

g  as  parasites   within   the   Foramini/cra,     If   so,  their 

ce  would,  as  my  fiiend  Prof.  Ray  Lankester  has  pointed 

t  to  mo,  give  further  support  to  the  Iiypothesis  that  the  well- 
wn  yellow  starch-containing  cells  of  Eadiolarutm,  are  like- 
parasitic  vegetable  organisms,  and  not  essential  components 
if  the  Hadiolarianaj  in  the  bodies  of  wliich  they  occur. 

Xatuira  laimnd,  pui,  «fuir  S4th,  189-i. — We  hastened  along 
ritli  the  trade  wimJ,  and  on  July  24th  were  off  the  island  of 
latuku,  one  of  the  Fiji  group,  lying  about  70  miles  east  of 
jUidavu.  The  island  is  volcanic,  and  surrounded  by  a  banicr 
Def,  which  is  al>out  IG  miles  in  circumference.  The  higlicst 
leak  is  about  1^00  feet  in  height.  I  climbed  to  the  top  of  this 
leak.  From  the  summit  tlie  island  was  seen  to  consist  of  a 
ingle  cniter,  the  edge  of  which  had  been,  denuded  and  cut  into 
.  series  of  fantastic  peaks,  with  intervening  steep  sided  gullies. 
lie  ancient  crater  itself  now  forms  the  harbour,  tlie  inlet  to 
rhich  is  through  an  opening  in  the  girdling  reef,  at  a  spot 
rbere  tlio  brtrder  of  the  crater  has  been  bmken  down.  The 
lirfaces  of  the  inegular  hills  showed  the  peculiai'  sharp  augled 
dges  so  characteristic  of  volcanic  cones  denuded  of  pluvial 
ptioD. 

The  windward  side  of  the  nuun  peak  was  precipitous,  and 
>veTed  with    thick  vegetation,  whilst   the   leeward   side   was 

•  W.  BL  Car|ieuUM-,  F.R.S.,  &c.,  "  Introdiirlion  lo  the  Study  of  the 
Bnuuinifera,"  Ray  Society,  lb62,  p.  36,  PL  IV,  fig.  I. 
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open,  covered  only  with  grass  and  Pantianus  tre&s.  I  waa 
uncertain  wliether  this  condition  was  due  to  clcarijjg  by  the 
natives  or  to  the  greater  access  of  moisture  from  the  trade  wind 
on  the  wiudward  side.  Seenifuiii  describes  such  a  condition 
produced  by  aspect,  as  common  to  all  the  Fiji  Islands.  There 
are  however  dense  patches  of  wood  here  and  there  on  the  lee- 
ward side  also  of  the  crater  in  Matnkn,  and  it  may  be  that  all 
the  grass-covered  area  has  been  cleared  at  some  time  for  culti- 
vation, the  island  being  too  small  and  low  to  vary  much  in 
atmospheric  conditions. 

At  all  events  the  most  prominent  feature  in  the  appearance 
of  the  vegetation  of  ^^atuk^,  is  the  contrast  of  the  light  green 
open  grass  slopes  with  the  dark  patches  of  wood.  The  grass  is 
high  and  reedy,  and  very  tiring  to  force  one's  way  through,  m 
are  also  the  wooded  tracts.  Tlirough  these  latter  a  road  had  to 
be  cleared  with  the  knife.  In  some  places  the  grass  had  been 
fired  by  the  natives,  as  a  preliminary  to  cultivation, 

Tlie  view  from  the  summit  of  the  island  waa  most  interesting 
0  veil  as  beautiful.  We  stood  on  what  is  now  the  highest 
point  of  the  edge  of  the  weathered  crater.  Beneath,  on  the  one 
side,  a  steep  slope  led  down  to  a  narrow  ti-act  of  flat  land  border- 
ing the  sea.  This  was  partly  open  and  swampy,  covered  with 
sedges  and  ferns,  and  with  Tandanus  trees  dotted  alK)ut  over  it, 
and  partly  covered  with  groves  of  cocoanut  trees.  On  the  other 
side,  a  vertical  precipice,  terminating  in  a  similar  steep  slope,  led 
down  into  the  crater  itself. 

The  cliff  and  internal  slope  of  the  crater  were  covered  with 
thick  and  tangle<l  wood,  amongst  which  grew,  even  close  to  thfl 
summit,  a  few  cocoanut  palms,  and  one  or  two  trees  of  the  palm 
called  **  Niu  Sawa  *'  by  the  natives  {Kcniia  esrorkiza). 

All  round  the  island,  ejccept  for  a  very  short  iuten'al  at  tlie 
entrance  to  the  harbour,  was  a  circling  zone  of  white  breakers, 
marking  the  position  of  the  barrier  reef.  The  zone  was  sepanted 
from  tlie  shore  of  the  island  by  a  baud  of  water,  which  liad  ft 
Slightly  yellowish  tinge,  caused  by  its  shallowness  and  the  colour 
of  the  coral-built  bottom. 

Tho  vegetation  of  Matuku  is  very  different  from  that  ol 
Tonga-tabu,  though  no  doubt  much  like  that  of  Eua.     Ferns 
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are  munerous  instead  of  scanty,  and  amongst  them  a  beautiful 
climbing  6j)ecies  {Lyijodiuin  reHculttturri)  is  abundant.  1  saw 
l>ut  lew  Caauarinas.  lu  tlie  woods  tbe  trees  are  almost  hidden 
!>y  a  network  of  convolvulus. 

kThe  most  conapicumis  trees,  except  the  Screw-pines  aud 
'ocoa-aut  pahns,  at  the  time  of  our  visit  were  those  of  a  species 
f  Ertfthrina*  wliich  was  in  fuU  scarlet  blossom.  Ou  the 
honey  of  the  flowers  of  this  tree  a  most  beautiful  Lory  {Do-micella 
^$olitaria)  was  feeding,  and  with  it  some  little  Honey-birds 
W  {Jfifzanuln  ju^IaTu).  The  l^ory  is  one  of  the  most  beautiful 
little  parrots  existing,  showing  a  splendid  contrast  of  the  richest 
colours,  jet  black,  red,  and  green.  It  is  peculiar  to  the  Fiji 
Islands.  It  tlies  in  flocks,  and  hence  the  term  *' solitaruis*' 
might  lead  to  an  erroneous  impression. 

A  swallow  {Rirundo  tahitica)  was  flying  about  in  considerable 

1  numbers,  at  the  summit  of  the  peak. 
Hopping  about  on  the  mud,  l>eneath  the  mangroves  on  the 
shore,  was  die  extraordijuiry  fish,  Fcriophthalmvs,  at  which  I 
had  often  been  astc»nisUed  in  Ceylon.  This  little  fish  skips 
along  ou  the  surfa<^  of  the  water,  by  a  scries  of  jumps,  of  the 
distance  of  as  much  aa  a  foot,  with  great  rapidity,  and  prefei's 
escaping  in  tliis  way  to  swimmmg  beneath  the  surface.  I  have 
.  chased  one  in  Trincomali  Harbour,  which  skipjMid  thus  before  me 
^nntil  it  reached  a  rock,  where  it  sat  on  a  ledge  out  of  the  water 
Vin  the  sun,  and  waited  till  I  came  up,  when  it  skipped  along  to 
H  another  rock. 

H  Tlie  flsh  are  very  nimble  on  land,  and  difficult  to  catcL  They 
^■use  their  very  muscular  i)ectond  fins  to  spring  with,  and  when 
H  resting  ou  siiore  the  fore  piu-t  of  Lhuir  body  is  raised  and  sup- 
^ftported  on  these.  There  seems  to  be  no  figure  of  this  very 
^■remarkable  fish  which  shows  it  at  all  in  tlie  attitude  which  it 
^■A.s.sumes  wlien  alive.  The  accompanying  woodcut  has  been 
^Kdniwu  from  a  specimen  kindly  lent  to  me  by  Dr.  GUnther,  and 
Hi  liave  put  the  fish  as  nearly  in  the  natural  position  which  it 
^■ftMsume-s  when  on  land,  as  I  can  from  memory. 

^^L  '  Eryiitriim  ItuUca.  The  "  Arabu  "  fluweni  in  Auguet^  the  time  to  plnnt 
^^■■to ;  benco  the  Howenng  of  thii  tree  is  the  hiM»  of  the  Fijinn  Calendnr. 
^HBSluum.  *'  Fluru  VittGiuiiH." 
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The  eyes  of  tbe  lish,  which  is  one  of  the  Gobies,  are  renmit- 
ably   prominent,  projecting   directly  upwards   from  the  skull, 


rEKIorimULMTTl  KOLMILTUI. 
Ou  liud  ;  in  avt  v>f  li-Aplng. 

The  fish  in  mangrove  swamps  often  sits  on  the  lower  branohtf 
and  roots.  From  what  I  have  seen  of  its  habits,  I  should  expect 
that  it  would  be  drowned  by  long  immersion  in  water.  The 
Fijian  species  is  Per'wphthaltmtH  Kolrc^ttcri.  Dr.  Giinthefj  ia 
his  description  of  the  genus,  remarks :  "  these  fishes  are  able  to 
progress  out  of  the  water,  on  humid  places,  and  to  hunt  after 
their  prey  which  consist  of  terrestrial  insects,"  &c.* 

The  natives  of  Matuku  were  mostly  regular  Fijians,  thongii 
there  were  some  pure  Tongans  amongst  them,  immediately  to  be 
distinguished  by  their  use  of  the  forehead  muscles  in  expression. 
Tliere  is  no  doubt  also  mijced  blood  in  the  island.  The  huusea 
of  the  people  were  miserably  dirty,  and  built  on  filthy  block 
muddy  flats  close  to  the  sea. 

I  saw  a  boy  make  his  way  over  a  mangrove  swamp,  with 
remarkable  rapidity,  by  cmw-ling  over  the  tops  of  the  mangrove 
roots,  and  thus  avoiding  tlie  mud  below.  Just  so,  the  coast 
natives  in  parts  of  New  Guinea  are  said  to  traverae  the 
swampy  shore. 

In  dredging  off  Matuku  Island,  in  320  fathoms,  on  a 
bott4^m,  some  Fhorus,  Turritella,  and  a  few  other  shells  were 
brought  up,  as  well  as  numerous  specimens  of  the  blind  crosU- 

•  J>r.  A.  GUnther,  "  Brit  Mas.  Cat,  Fiahee,"  VoL  IIL  p.  97. 
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I,  PiAycMfs,  and  other  nnimals«  showing  the  fauna  to  bo  a 
true  deep  water  one,  and  with  these  a  living  specimen  of  the 
Pearly  Xautilus  (Jiauiilm  putKpilim).  This  was  the  only  speci- 
men obtained  during  the  voyage  of  this  animal  so  rarely  seen  in 
the  living  condition  by  any  Naturalist. 
B  The  animal  was  very  lively,  though  probably  not  so  lively  as 
1  it  would  have  been  if  it  had  been  obtained  from  a  less  depth, 
the  sudden  change  of  pi'essure  having  no  doubt    very   much 

(disarranged  its  economy.  It,  however,  swam  round  and  round  a 
shallow  tub  in  which  it  was  ]ilaced,  moving  after  the  manner  of 
all  Cephalopo<la,  backwards,  that  is  with  the  shell  foremost.  It 
floated  at  the  surface  with  a  small  portion  of  tlie  top  of  the 
shelJ  just  out  of  the  water,  as  observed  by  Rumpldus.  The 
shell  waa  maintained  with  its  major  plane  in  a  veilical  position, 
ftud  its  mouth  directed  upwards. 

The  animal  seemed  unable  to  sink,  and  the  floating  of  the 

I  shell,  as  de8cril>ed,  no  doubt  was  due  to  some  expansion  of  gas  in 
the  interior,  occasioned  by  diminished  pi*e8sure.  The  animal 
moved  backwards  slowly  by  a  succession  of  small  jerks,  the  pro- 
pelling spouts  from  the  siphon  being  directe<l  somewhat  dowu- 
varda,  so  that  the  shell  was  rotated  a  little  at  each  stroke,  upon 
Ha  axis,  and  the  slightly  greater  area  of  it  raised  above  the 
BurfacQ  of  the  water. 

Occasionally,  when  the  animal  was  frightened  or  touched,  it 
le  a  sort  of  dash,  by  squirting  out  the  water  from  its  siphon 
vith  more  tliun  usuid  violence,  ao  as  to  cause  a  strong  eddy  on 
le  surface  of  the  water. 

On  eitl^er  side  of  the  base  of  the  membranous  operculum-like 

leadfold,  which,  when  the  aniniiil  is  retracted,  entirely  closes 

mouth   of   the  sheD,  the  fold  of   mantle  closing   tlie  gill 

was  to  be  seen  rising  and  falling,  with  a  r^ukx  pulsating 

kotion,  as  the  animal  in  breathing  took  in  the  water,  to  be 

^expelled  by  tlie  siphon. 

The  tentauular-like  arms  contrast  strongly  with  those  of 

iost  other  Cephalopoda,  because  of  their  extreme  proportional 

and  also  their  shortness,  though  they  are  not  shorter 

>rtionately  than  those  of  the  living  Sepia.     They  are  held 

by  the   animal   whilst  s^vimming  extended  ittdially  from  the 
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head,  somewhat  like  the  tentacles  iii  a  sea  anemone ;  but  earil 
pair  has  its  definite  and  different  dii*ection,  which  is  consinnUy 
maintained.  This  direction  of  the  many  pairs  of  tentacles  at 
constant  but  different  angles  from  the  head,  is  the  most  striking 
feature  to  be  observed  in  the  living  Nautilus. 

Thus,  one  pair  of  tentacles  was  held  pointing  directly  down- 
wards. Two  other  pairs,  situate  just  before  and  beliiiid  the  eyes, 
were  held  projecting  obliquely  outwunLs  and  forwards,  and 
backwards  respectively,  as  if  to  protect  the  organs  of  sight.  In 
a  somewhat  corresponding  manner,  the  tentacular  arms  of  the 
common  cuttle-fish,  wliilst  living,  are  maiutained  in  a  marked 
and  definite  attitude,  as  may  he  observed  in  any  Aquarium. 

The  very  great  abundance  of  the  shells  of  the  Pearly  Nautilas 
ia  most  strangely  contra8te<i  with  the  rarity  of  the  animal  belong- 
ing to  them.  The  cii'cumstance  is  no  doubt  due  to  the  fact  thit 
the  animal  is  mostly  an  inhabitant  of  deep  water.  The  shells  of 
Sjnrula  similarly  occur  in  countless  numbers  on  tropical  beacbee, 
yet  the  animal  has  only  been  procui-ed  two  or  three  times.  Wc 
obtained  one  specimen  during  our  cruize,  which  had  evidently 
been  vomited  from  the  stomacli  of  a  fish. 

1  expect  that  botJi  NautUtus  and  ^piTula  might  be  obtained 
in  some  numbers,  if  traps,  constructed  like  lobster-pots  and 
baited,  were  set  in  deep  water  off  the  coasts  where  they  ahonnd 
in  from  100  to  200  fathoms,  NmUUiis  is  occasionally  caught 
both  at  Fiji  and  in  the  New  Hebrides,  in  this  manner,  in  com- 
paratively shallow  water,  and  the  animals  were  so  taken  in  the 
time  of  Rumpliius,  at  tlie  end  of  tlie  seventeenth  century.  Traps 
seem  never  to  have  been  tried  for  them  in  deep  water. 

Tlie  fact  that  the  living  Nautilus  was  obtained  from  320 
fathoms,  shows  that  it  occurs  at  great  depths.  It  is  probably  a 
mistake  to  suppose  that  it  ever  comes  to  the  surface  volimtarily 
to  swim  about.  It  is  probably  only  washed  up  by  storms,  when 
injured  perhaps  by  the  waves.  The  living  specimen  obtained  by 
us  seemed  crippled,  and  unable  to  dive,  no  doubt  because  it  haj. 
been  brought  up  so  suddenly  from  the  depUis. 

Tlie  following  is  a  translation  of  tlic  account  given  of 
liabits  of  the  animal  by  Ilumpliius,  whose  figure  of  the  Animal. 
OS  seen  when  taken  out  of  the  shell,  is  probably  still  Uie  beet 
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It,*    "  When  the  living  Nautilus  lloats  at  the  surface  of 
[^ater,  it  protru(l«»fl  its  head  with  all  the  tentacles  out,  and 
theee  out  in  the  water,  keeping  the  hinder  part  of  the 
<if  the  shell  all  the  while  above  water.     On  the   bottom, 
ever,    Uie    aniund  creeps   with  the   other  side  uppermost, 
the  head  and  tentacles  on  the  bottom,  and  makes  tolerably 
pTogreas. 

"The  animala  remain  mostly  at  the  Iwttom,  creeping  some- 
into  hoop  netfl  set  for  fish,  and  lobster-pots ;  but  after  a 
,  when  tlie  weather  becomes  calm,  they  ai^e  to  be  seen 
ing  ill  troops  on  the  surface  uf  the  water.  They  are  doubt- 
raised  up  by  the  waves  caused  by  the  storms.  It  follows 
they  keep  themselves  together  in  troops  on  tlie  bottom 
The  floating,  however,  does  not  last  long,  for  drawing  in 
their  tentacles,  the  animals  turn  their  boate  over,  and  go 
n  again  to  the  Iw^ttom. 

"  On  tho  otl»cr  hand,  tho  empty  shells  are  frequently  to  be 
id  floating  or  cast  up  ou  the  shore,  fur  the  defenceless  animal, 
no  operculum,  is  a  prey  to  crabs,  sharks,  and  crocodiles  • 
therefore  the  shells  arts  mostly  found  with  tlie  edges  bitten 
Since  the  animal  does  not  adhere  fast  to  its  shell,  its 
des  can  easily  drag  it  out,  leaving  tlie  empty  shell  to  float. 
"The  young  of  tliis  Naviihu%  not   larger   than   a   Dutcli 
ling,  are  of  a  clean  mother-of-pearl  colour  witliin  and  wiUi- 
Tbe  rough  shell  sultstance  overgrows  the  mother-of-pearl 
after  a  time,  an<l  this  overgrowth  commences  from  the 
most  part  of  the  boat. 
I**  The  Nautiltis  is  found  in  all  tlie  Moluccan  islands,  and  also 
ind  the  Thousand  Islands  off  Batavia  in  Java,  yet  mostly 
the  empty  shells  are  met  with,  for  the  animal  is  seldom 
id  unless  it  creeps  into  the  lobster-pots. 
The  animiU  is  used  for  eating,  like  other  '  Sea  cats*;  but  it 
imewhat  harder  in  flesh  and  difficult  of  digestion.      The 
is  in  nmch  greater  request,  for  the  manufacture  of  the  beau- 
drinking  vessels  so  well  knowii  in  Europe." 
lit  ai>pear8  frum  Dr.  Bennett's  notes  on  various  species  of 


I)'Aiul*oiiiflche  RiiriteitknnRT  duor,  G.  K. 
i,  p.  6),T(if.  XVJI.  Fol.  02. 
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rut  laijuidft,  juir  sstb  to  Auffuat  iith^  1814. — We  arrived  at 
davu   Island,  Fiji,  on  Jwly  25th,  and  stjiyed  at  Fiji  till 
t  lOtb,  the  ship  making  a  short  trip  to  Levuka  in  Ovalau, 
retuniing  to  Kandavu  to  complete  a  survey  of  the  harbour, 
galoa  Bay. 

The  Fiji  Group  ia  scattered  over  an  area  of  about  40,000 
ftare  milea  on  either  side  of  the  meridian  of  180°  W.,  between 
16**  and  20°  E.  The  meridian  of  180°.  rouglily  speaking, 
&s  northward  through  the  west^'ni  end  of  the  Aleutian  clmin, 
ll  l>etween  Behriug's  Straits  and  Kamschatka,  and  southward, 
toes  just  to  the  e-aat  of  New  Zealand.  In  latitude,  the  Fijis 
KresjKmd  rmi^hly  with  Tahiti,  Rio  Janeiro  and  Rodriguez.  In 
iK>rtUt!m  hemisphere  with  St.  Thomas  in  the  Virgin  Islands, 
Vincent,  Cape  Verde  Islands,  and  Bombay. 
The  hind  surface  of  the  Fijis  is  about  7,000  square  miles  in 
I,  or  about  1,000  square  nxiles  in  excess  of  that  of  Yorkslure, 
I  there  are  about  150  islands  in  the  group,  excluding  the  very 
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small  ones  *    Viti  Levu,  the  largest  island,  is  94  statute  miles 
liiug  by  55  bnjiid. 

The  town  or  villaf^e  at  Ngaloa  Bay,  in  Kandavu  Island,  iraa, 
at  the  time  of  our  visit,  miserably  small,  consisting  of  a  fet 
native  huts,  with  three  or  four  small  stores  kept  by  Europeans, 
and  a  whisky  shop. 

The  main  bulk  of  the  island  of  Eanda\ni,  as  of  that  of 
Ovalau,  18  made  up  of  a  coarse  conglomerate,  composed  of 
rounded  fragments  uf  volcanic  rock  The  surface  of  the  islanJe 
is  worn  by  denudation  in  such  a  manner  as  to  present,  as 
viewed  from  a  distance,  the  appearance  of  a  series  of  obtuse- 
augled  triangles,  rising  one  above  the  other.  These  are  more 
numerous  and  less  distinctly  defined  towards  sea-level,  whilst 
above,  their. apices  fonn  a  line  of  peaked  mountain-sunmiits. 
The  lower  triangles  are  the  foreshortened  secondaiy  ridges, 
formed  on  the  mountain  slopes  by  denudatiorL  They  struck 
me  as  having  a  more  than  ordinary  unifonnity  of  slope  aflJ 
general  features  iu  the  riji  Islands. 

The  whole  of  these  slopes  and  ridges  in  Kandavu  wiJ 
Ovalau  are  covered  with  a  dense  dark  green  foi-eat  growth,  except 
where,  in  some  places,  patches  of  land,  often  of  large  extent,  and 
always  very  conspicuous,  have  been  cleared  for  cultivRtiou. 
The  village  at  Ngaloa  Bay  is  built  at  the  mouth  of  a  small 
rocky  mountain  stream  which  affords  a  pleasant  bath.  The 
Fijians  still  make  use  of  a  bow  and  arrow  to  shoot  small  fisb  in 
the  stream,  using  arrows  with  several  jagged  prongs.  On  U* 
banks  of  the  stream,  the  surface  of  the  Lve  rock  is  in  seveal 
places  covered  with  deeply  scored  grooves,  having  l>een  used 
formerly  by  the  natives  for  grinding  and  shaping  their  stoat 
adzes.  I  fancy  most  of  the  grinding  work  was  done  by  tb« 
women,  and  when  I  see  a  finely  polished  Celt.  I  always  picuiw 
to  myself  Uie  male  savage  getting  a  stick  and  han)mering  his 
wife  occasionally  until  the  stone  assumed  the  desired  fomu 

*  The  whole  Fiji  Group,  exchtnv9  of  Coral  uleU,  includcA  an  Affft  (i 
about  5,500  tfquiirt*  luilus  of  dry  laud,  while  at  the  jwriod  whuu  Lbec«. 
cunuuenced  to  grow,  iheiv  wore  ut  least,  aa  the  fiicta  show,  15,U»0  kj 
luilm  of  land,  or  nearly  threw  times  the  present  mjrfftce.  J.  T).  Ihuu, 
"  Corul  Reefs  .and  Isbuuls/'  p.  »4.     N.  York,  Piitmnii,  1^63, 
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Thus  tlie  man  procured  it  with  tho  least  possible  expenditure  of 

labour  on  his  part.     Similar  grinding  places^  with  grooves  cut  in 

the  rock,  wliither  natives  used  to  come  to  giind  their  stone  axes, 

are  known  in  Australia. 

H         There  are  no  roads  in  the  island  of  Kandavu,  merely  narrow 

H  tracks  through  the  woods  and  along  the  shores,  which  it  is 

H  exoeasively  tiring  to  traverse.     I  made  cue  sliooting  excursion 

^B  at  Kandavii.    The  route  lay  first  amongst  beds  of  reeds  on  a 

^kpall  expanse  of  Hat  land  at  tho  rnoutli  of  tlie  vtdley  in  whicli 

^Hn  atreaiD  runs ;  then  skirting  a  mangrove  swamp  bordering  the 

shallow  interior  lagoon  part  of  tlie  bay,  led  amongst  *'  taro  "  beds, 

and  up  a  steep  slope  into  the  densely  tangle<l  wonds.     Here  t]ie 

trees  were  matted  together  with  creepers  overliead,  and  climbing 

H  foms  {Lygodium)  twined  up  the  tmiiks  in  the  shade  beneath. 

H        Two  young  Fijians  went  with  me.     We  climl>cd  tlie  steep 

^^^ark  path  for  a  long  time  without  hearing  any  bird  at  alL     To 

^■Ne  a  bird  without  having  heard  it  first  was,  from  the  denseness 

^V of  the  foliage,   impossible.     At   last  we  heard  a  curious   low 

^P  whittling  cry  of  two  constantly  repeated  notes.     The  natives 

H  »oun  made  out  the  bird  overhead,  but  it  was  long  before  I  could 

H  ^^  ^  glimpse  of  it  amongst  the  leaves,  and  as  they  kept  bringing 

H  me  nearer  and  nearer,  in  oi-der  to  show  me  the  birtl,  I  was  so 

^ft  cl(>90  at  last  that  it  was  nearly  knocked  to  pieces  by  a  charge  of 

^K  No.  12  shot.    It  is  a  constant  diiliculty  in  collecting  birds  in 

^BAfil  -jlAnse  tropical  woo<1b,  that  the  birds  are  only  able  to  be 

^HSBQgaished  at  ver>'  close  quarters. 

^1  The  bird  proved  to  be  a  new  species  of  Pigeon,  (Tkrysama 
^^■ijp^ldif  (I^y^)f  peculiar  to  Kandavu  Island.  It  is  small  and 
^Bv'tt  jrellowiah-green  colour  with  a  yellow  head.  The  pigeons 
H  of  tiie  genus  Chrysania  have  a  very  remarkable  structure  in  the 
H  feathera  of  the  breast  and  neck.  Tlie  barbs  of  these  feathers 
H  are  devoid  of  barbulcs,  but  are  providetl  instead  M'ith  a  series  of 
H  small  swellings,  ranged  at  intervals  along  them.  The  plumage 
H  of  the  bird  lias  thus,  to  the  naked  eye,  a  peculiar  loose 
H  ap|iearance. 

H  The  Kandavu  Island  birds  were  formerly  erroneously  sup- 
B  posed  to  be  tlie  young  of  another  Fijian  species,  ChryBotna 
^M|rfbDinrrrL9,  and  we  thus,  considering  all  our  specimens  to  be 
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young,  concluded  that  tliis  c-ircxunstance  explained  the  peculiar 
whistling  note  of  the  birds,  which  is  quite  nnlike  that  of  other 
full  grown  pigeons.  We  obtained  a  specimen  of  a  closely 
similar  bii*d  from  Taviuni,  in  which  the  plumage  is  of  the 
brightest  uninge  (Ckrj/s(mn  Victor), 

As  we  crossed  a  small  clearing,  I  shot  a  ki^  Fruit^pigeon 
{Carpophaga  pa^ifica)  which  flew  across ;  the  same  bird  which  is 
so  common  in  Tonga.  On  returning  to  the  bottom  of  the  valley, 
we  heard  the  loud  screams  of  the  brightly  coloured  pan'ot,  Plaif- 
certrm  splnulais.  Thei'e  were  a  pair  of  the  birds,  but  tliey  were 
80  wild  that  I  could  not  get  a  shot.  They  are,  however,  not 
usually  wild,  and  a  large  numl>er  were  shot  by  some  of  Uie 
ofticers  of  the  ship.  By  the  bonk  of  the  stream  I  found  a  pair 
of  the  Kingfisher,  which  is  so  common  in  Tongatabu,  Eolr 
cijan  sacra. 

A  large  green  Lizard,  M'hich  is  found  at  Kandavu  and,  I 
believe,  in  the  other  members  of  the  Fiji  group,  was  brought  to 
us  alive.  The  Lizard  {Chloroscartcs  fasciattis)  is  an  Agamid^  of  a 
genus  peculiar  to  the  Fiji  group.  It  measures  more  than  two 
feet  and  a-half  in  length.  It  has  a  pouched  throat  with  a  cross 
fold.  All  the  scales  of  the  body  ai^  keeled,  and  it  has  alow 
crest  of  tnangular  scales  on  the  nock.* 

In  all  paits  of  the  Fijis  which  I  visited,  I  met  wilh 
abundance  of  a  land-inhabiting  Hermit  Crab  of  the  genus 
C<»nchitn,  allied  to  the  well-knowu  crab  Birgns  latro  of  tlie  Philip- 
pines and  elsewhere,  wliich  feeds  on  cocoanuts.  Birgvs  latro 
is  apparently  a  Hermit  Crab,  which  has  given  up  using  a  shell  lo 
protect  itself,  because  it  has  gn»wn  too  large  to  l)e  contained  l^ 
any  shell.  It  has  therefore  developed,  as  a  substitute,  a 
hardened  covering  to  the  hinder  part  of  its  body,  wliich  wa\ 
no  doubt,  soft,  as  in  other  Hermit  Criibs,  when  it  wtire  a 
shelL  The  Hermit  Crabs  of  the  genus  Cctriobiia  are  smaller, 
and  always  wear  shells  like  marine  Hermit  Crabs. 

On  one  siuall  coral  island,  oU'  the  moutli  of  the  Wai  Ijevu, 
the  beds  of  the  littoral  Convolvulus  (Ipomoea)  were  swaiming 
with  these  air-breathing  Hermit  Oabs,  carrying  about   with 

'  For  a  descriptiiin  of  Uiis  liz-ird,  by  Dr.  Gliiither,  «ec  "  Proc  ZaoL 
Soa  1869,"  p.  189,  PI.  XXV. 


FIJI  ISLANDS. 


305 


all  kinds  of  slielb  in  the  hot  sunsliiiie.  Tn  Kandavu 
ley  climb  the  hills  and  go  far  inland,  bearing  their  sheila  with 
lem,  as  do  the  terrestrial  FaguridoB  in  St.  Thomas  and  otlier 
fest  Indian  islands. 

On  the  shores  of  Wokau  laliuid,  in  the  Am  group,  a  small 
^eciea  of  Cctjiobita  was  extremely  abundant  on  the  stones  and 
K>ut  the  dry  rocks  above  tide-nuirk.  When  alarmed  they 
ithdraw  their  claws  and  heads  suddenly  into  their  shells,  and 
top  off  their  support  as  if  feigning  death.  In  one  place  at  Aru 
came  upon  such  numbers  of  them,  that  tlieir  shells  made 
oite  a  distinct  slight  rattling  noise,  as  a  drove  of  them  alarmed 
It  go  their  hold,  and  their  shells  fell  amongst  the  stones. 

But  what  has  impressed  most  deeply  upon  my  memory  the 
let  of  the  existence  of  these  teiTestrial  Hermit  Crabs,  was  a 
orpiise  whicii  I  encountered  at  the  Admiralty  Islands.  When 
>llecting  plants  there,  I  thought  I  saw  a  fine  large  Land  Siuiil 
BBting  on  one  of  the  topmost  twigs  of  a  bush  about  four  feet  in 
eight.  I  grasped  the  specimen,  but  instead  of  feeling  the 
troy  snail's  body,  I  got  a  very  unpleasant  bite  from  a  large 
lennit  Crab,  and  I  tlien  saw  that  the  shell  was  a  mariue  one 
fSirbo). 

The  genus  Cceiiobita  has  one  of  its  nippers  especially  stout 

id  powerhil.     In  the  Admiralty  Islands  a  species  gnaws  the 

of  one  of  the  littoral  trees  {Calophyllum  inaphyllum).     I 

fteen  20  or  30  of  these  crabs  gnawing  at  one  long  wound 

by  them  in  a  root,  apparently  feeding  on  an  exudiug  gum. 

Professor  Semper  of  Wurzburg  has  examined  the  bi*eathing 

parutus  uf  the  Cocoauut  Crab  {Birtjwi  latro),  and  linda*  that 

iftrge  cavity  ou  the  back,  cojunionly  called  the  gill  cavity,  1ms 

le  function  of  a  true  lung.     By  means  of  blood-vessels  in  its 

alls  the  animal  breathes  air  directly.     This  cavity  has  been 

tumonly  said  to  contain  water,  by  which  the   animal  was 

[jif»osed  to  moijaten  its  gills,  in   order  that  it  might  breathe 

rough  it£  gills  (Uuuo.     Tlie  breathing  of  tlie  animal  by  the 

la   when  on  land   is   considered  by  Semper  as  secondary. 

milarly.  the  gill  cavity  acts  as  a  true  lung  iii  other  Land  crabs, 

•  *•  Ueber  (li«  Lunge  von  Birgus  latro.''     ZeitHcbrift  fUr  Wias.  Zoologie, 
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At  Kandavu  I  had  on  opportunity  of  visiting  the  outer 
maT]Gnn  ot"  a  barrier  reef.  It  was  one  of  the  reefs  fiLretching 
across  the  mouth  of  NjSfaloa  Bay.  As  such  a  reef  is  approached 
from  behind  in  a  boat,  and  viewed  from  sea  level,  nothing  it 
visible  of  the  reef  itself  at  a  distance  but  a  line  of  small 
detached  masses  of  rock  which  appear  here  and  there,  standing 
out  dark  against  the  horizon.  As  the  waves  approach  suo 
cessively  the  different  portious  of  the  reef,  their  crests  are  seen 
rising  dark  ahove  the  reef-line.  Then  as  the  waves  bnik 
ajrainat  the  margin  of  the  reef,  the  isolated  rock-masses  show 
out  iji  relief  against  the  white  background  of  foam. 

As  tlie  reef  is  approached  more  closely,  the  water  beoonw 
shallower,  and  assumes  a  yellow  tinge,  caused  by  the  light 
reflected  from  the  growing  corals.  Tlie  boat  now  requires  to  be 
steei-ed  with  care  along  a  zigzag  path  between  coral  patches,  and 
at  last  grates  on  the  growing  coral  as  the  water  shallows  rapidly 
towards  the  margin  of  the  reef,  and  it  becomes  n&cessaij  to 
wade  in  order  to  proceed  further. 

It  is  in  the  shallow  sheltered  water,  inside  the  actual  edgl 
of  the  barrier,  that  the  finest  and  best  grown  specimens  of  the 
corals  are  to  be  found.  The  tufts,  bushes,  and  rounded  masses  rf 
the  various  corals  are  to  be  seen  growing  here  in  abundantt, 
but  yet  scattered  over  the  area,  with  plenty  of  more  or  le» 
barren  intei*spaces  iu  the  "  coral  plantation  "  as  Dana  tenns  it 
The  various  forms  of  the  spongy  tissued  Madreporas,  are  liw 
characteristic  feature  in  these  Fijian  reefs,  there  being  no  ktf 
than  26  species  of  Madrepora  known  from  FijL 

The  outer  maigiii  of  the  reef  is  raised  above  the  level  of  ibc 
coral  plantation  in  the  still  watei's  within,  and  the  water  on  it 
is  thus  very  shallow  at  low  tide,  and  often  the  margin  is  laitl 
dry.  At  Ngaloa  Ray  the  barrier  reef  springs  from  the  fringing 
reef,  running  out  from  the  coast  across  the  mouth  of  the  toy- 
Its  elevated  margin  was  not  more  than  20  to  30  yards  wide- 
There  is  an  elevated  strip  of  about  this  width  sti-etching  allftlon? 
the  reef;  its  surface  is  remarkably  even,  and  but  few  stunted 
corals  were  growing  upon  it,  but  Alci/onaruins  were  abundant, 
and  the  whole  suiHuce  was  covered  with  a  crust  of  calcuNCU' 
seaweeds  {CaralliTUtcccc). 
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Tlie  water  on  the  reef  edge  was  usuallj  not  much  more  than 
inkle-deep,  bat  the  breakers  sent  from  time  to  time  bo  Atroi^  a 
Riirent  inwards  across  the  barrier,  that  it  was  difficult  to  keep 
CBC*«  footing.  On  the  reef  were  resting  irregularly  shaped 
anwis  of  solid  stonv  coraLs,  portions  of  various  Astrcrida?,  Pari- 
iidig^  or  of  reef  rock,  thrown  up  upon  the  marginal  platform  of 
^Twf  by  the  surf,  and  reminding  one,  as  they  rested  in  all  sorts 
of  positions,  of  the  scattered  rock  fragments  on  a  glacier.  Some- 
times they  even  rest  on  a  narrowed  support  like  "  table-stones," 
}axmg  become  first  cemented  to  the  platform,  and  subsequently 
ptdnallj  ondercut  by  the  waves.  Dana  has  figured  such  table- 
rtmut.  It  is  these  thrown-up  fragments  which  are,  as  has  been 
dncribed,  the  only  portions  of  the  actual  reef  visible  from  a 
diitiuice. 

The  chief  differences  between  the  fauna  of  the  Fijian  reefs 
>ni  those  of  Bermuda,  are  the  absence  at  Fiji  of  any  large 
toantities  of  coral  formed  by  MiUeporidcp  and  large  branching 
^^mda,  and  the  absence  of  the  large  flexible  GoryonuUx, 
*tich  form  bo  striking  a  feature  at  Bermuda-  The  great  abuu- 
*i4Qce  of  Madrepores  forms  the  characteristic  feature  in  the 
Fipan  reefs.  I  saw,  however  at  Fiji,  no  Madreporas  so  large 
*Dd  tine  in  growth  as  those  of  St.  Thomas. 

On  the  reef-margin,  by  turning  over  the  cast-up  rock  frag- 
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^Dts,  I  found  a  few  cowries,  some  huge  Trochi,  also  specimens 
*'  Turho  operculum^  and  other  shells.  Various  Hulotliurians  and 
*  liirge  bright  ultramarine-coloured  Starfish  (Ophidiaftter)j  were 
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in  countless  numbers,  and  some  splendid  Sea-urchins,  witl 
huge  thick  spines  (Acrodadia  vmmillaia),  were  found.  A  Shark 
appeared  in  the  shallow  water  showing  its  back  fin  high  out  of 
it ;  the  fish  was  chased  with  boarding  pikes  by  the  Blue-jackete, 
but  was  too  wary  to  allow  its  pursuers  to  come  within  readL 
Captain  Nai'es  set  up  his  theodolite  on  the  reef,  and  took  angles 
whilst  we  collected  specimens. 

Whilst  at  Le%aika  (in  Ovalau  Island),  I  made  a  trip  with 
Lieut.  Suckling,  E.N.,  over  the  steep  mountain  ridge  which  bada 
the  town,  to  the  native  villages  of  Livoiii  and  Bureta.  A  ow^ 
poral  of  the  Fijian  army  and  two  prisoners,  natives  of  Livoni, 
were  sent  by  Mr.  Thurston  with  us  as  guides. 

The  track  led  up  the  bed  of  a  rocky  mountain  streanif  and 
at  times  up  nearly  perpendicular  faces  of  rock,  which  were, 
however,  easy  to  climb  V>ecause  of  the  nature  of  the  rock  already 
alluded  to,  the  harder  embedded  masses  in  the  conglomente 
weathering  out  so  as  to  project  and  form  foot-rests  and  oon- 
veuient  grasping  places  for  the  hands  As  we  ascended,  tlui 
soil  became  moister,  the  wood  denser,  and  the  trees  more  and 
more  covered  with  epiphytes. 

Now  and  again  we  passed  small  cascades  tumbling  into 
basins  amongst  the  black  boulders.  The  rocks  around  vrere 
overgrown  with  ferns  and  mosses  in  great  variety ;  wild  plan- 
tains and  beautifully  variegated  Dracama^  grew  in  abundanc«> 
and  amongst  them  the  scarlet  ffH/Lscus  in  full  flower.  The 
overhanging  tree-stems  were  green  with  climbing  feins,  or 
served  as  supports  to  climbing  Aroids  with  large  fenestraUMi 
leaves.  The  beauty  of  the  various  features  of  this  mountain 
stream  are,  however,  far  beyond  my  powers  of  description. 

Near  the  summit  of  the  ridge,  the  tree  stems  and  brandies 
became  covered  witli  orcliitU,  and  in  places  were  loaded  vith 
dense  masses  of  the  biixl  s-nest  fern  (Asplenium  nidus),  aail 
latge  Lycopods  and  mosses.  On  the  summit,  a  hard  chase  aAtf 
a  rat  ensued,  as  I  offered  a  shilling  reward  for  the  animal,  whif^ 
might  have  proved  at  this  elevation,  I  thought,  a  Native  B»i. 
though  the  black  rat  and  Norway  rat  are  abimdant  in  Levuld* 
There  was,  however,  so  much  cover  for  the  rat  under  ihfi 
decayed  logs  and  undergrowth,  that  it  soon  escaped. 
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The  ridge  where  we  crossed  it  was  very  narrow,  and  we 
^most  immediately  commenced  a  steep  descent  down  the  bed 
bf  a  stream  on  the  other  side.  On  the  way  down,  a  flock  of 
Lories  (Damicdla  solitaiia,  "  Kula,"  Fijian),  flew  by,  whilst  the 
Bees  were  full  of  warbling  birds  {PiUotis  procerior), 
^  We  reached  Livoni,  formerly  a  populous  village,  and  the 
Iiead-quarters  of  the  Kaivolo  or  mountaineers  of  Ovalau,  who 
bng  defled  King  Thackombau,  murdered  one  of  liis  envoys, 
l&d  were  the  terror  of  the  I^vuka  people.  The  place  was  now 
Bncirely  in  niins,  the  inhabitants  liaving  been  made  prisoners, 
ind  their  town  burnt  by  Thackombau.  There  remain  now, 
only  the  oblong  mounds  of  earth  on  each  of  which  formerly 
itood  a  house,  and  the  ditch  and  bank  of  earth,  with  which  the 

rage  was  fortified. 
The  place  is  used  now  as  a  convict  station,  and  here  a  mim- 
bw*  of  prisoners,  mostly  Kaivolos.  or  "devil  men,"  from  the  hill 
Itibes  of  the  large  island  "Viti-levu,"  were  undergoing  their 
i&rious  terms  of  imprisonment.  Eight  Tongan  soldiers  and  an 
|ld  English  drill-sergeant  were  suf&cient  to  keep  the  convicta  in 
Ugection.  The  men  were  made  to  work  at  clearing  the  sur- 
jbotiding  land,  and  planting  sweet  potatoes  and  yams ;  whilst 
Ibey  were  at  work,  the  Tougana  mounted  guard  over  them  with 
tpaded.  mtisketti,  and  though  the  opportunities  in  the  thick  bush 
Kined  so  great,  they  were  said  never  to  escape ;  they  are  very 
lUcJi  afraid  of  the  Tongans. 

I  1  was  shown  amongst  the  convicta  one  of  the  Bums  mur- 
Brers,  who  was  said  to  have  been  caught  when  dragging  the 
Ddy  of  a  white  woman  by  the  hair  through  the  bush,  with  a 
lew  to  eating  it  I  put  a  few  questions  through  an  interpreter: 
le  man  protested  that  he  had  never  eaten  human  flesh,  and 
lat  he  would  liave  no  desii-e  to  eat  me  if  he  had  a  cliatice.  He 
M  evidently  learnt  that  this  was  the  proper  attitude  to  assume 
lith  regard  to  this  question.  1  expected  that  he  would  have 
lade  no  scruple  in  confessing  to  former  Cannibalism. 

A  drum  was  used  at  Livoni  for  summoning  the  prisoners^ 
rhicli  was  new  to  mo  in  its  construction:    three  cylindrical 
les  were  cut  in  the  gi'ound  in  a  row,  the  central  one  being 
t  twice  as  large  as  the  others.    They  were  about  1  foot 


310 


A    NATUK.VUST  ON   THE  "  CHAIXBNGEB.** 


ncnon  OP  ruun  um  mom. 


4  lAg;    b6rrst» 


rr  c  rvioTuiinir  holes;   d  surteoe 
linn  of  tbr  Kniunil. 


and  6  inches  in  diameter  i-espectively ;  over  these  holes  &  kg 
of  light  Hibiscua  wood  was  supported  ou  two  cross  nets  of 
rolled  up  palm-leaf  mat,  placed  in  the  interspaces  between  the 
holes.     The  holes  in  the  earth  acted  as  resonators,  and  when 

the  log  was  struck  with  a 
]  _     wooden  maUet,  a  loud  scrtind 

was  produced  as  from  the 
ori  li  nary  Fij  ian  drum  or 
"  lali."  which  consists  of  « 
log  hollowed  out  like  a 
canoe;  this  was  a  rongb 
substitute.  The  use  of  hoiH 
in  the  earth  as  resonators  is  remarkable. 

Hearing  that  then?  was  to  be  a  "  nieke  meke "  or  native 
dance  at  the  next  village.  Bureta,  we  went  ou  to  tlus  place,  l\vt 
path  crossing  and  recrosaing  continually  a  stream  running  hew 
through  compamtively  flat  laud,  and  in  plac-es  as  much  u 
20  yards  across.  We  found  numerous  visitors  in  Bureta,  many 
of  whom  had  passed  us  on  the  rood.  All  were  dressed  in  theii 
best,  with  bright  new  girdles  of  yellow  and  scarlet  dyed  Pan- 
danus  leaves,  bodies  and  hair  freshly  oiled,  ornaments  displayed, 
and  faces  painted  black  or  red  or  a  mixture  of  both. 

The  various  methods  of  dressing  the  hair  are  so  numerous  a» 
to  be  indescribable.  The  thickly  growing  crisp  mop  of  fine  close 
curls  is  trimmed  just  as  an  old-fashioned  yew  hedge  used  to  be. 
Sometimes  a  single  thick  tuft  is  left  projecting  from  the  back  of 
the  head,  sometimes  a  diagonal  ridge-like  tuft.,  sometimes  one, 
two,  or  more  small  plaited  tails  only,  sometimes  a  curtain-likt' 
fringe  shading  the  neck. 

The  hair  is  constantly  dressed  with  shell  or  coral  lime,  bodi 
to  kill  verniiu  and  t-o  change  the  colour,  and  also,  certainly, 
as  a  fashion.  Most  of  the  young  Mbau  chiefs  that  I  saw 
had  their  hair  always  in  this  condition.  These  young  chiefe 
cut  thuir  hair  in  front  in  a  straight  line  across  the  forehead 
and  square  at  the  temples;  and,  in  fact,  trimmed  it  so  tlud 
when  whitened  with  lime  it  reminded  one  most  forcibly  of  a 
barrister's  wig.  A  young  Mbau  chief  was  on  a  visit  at  Burets 
and  besides  ha\nug  his  hair  whitened,  his  face  was  blacbmed 
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r  the  meke,  and  the  conti-ast  between  black  and  white  was 
<)sL  effective. 
Kaava*  drinking  was  going  on  in  the  chiefs  house  at  the 
c   of  our  ajTival.   the  young  Mbau  chief  presiding  at  the 
reiuony.     It  is  usual  to  decry  kaava  as  a  drink   altogether, 
,  no  doubt,  of  the  nasty  manner  in  which  it  is  prepared, 
teme  persons  who  habitually  drink  it  praise  it  as  extremely 
ileasant  and  cooling.     Many  of  the  resident  whites  at  Fiji,  as  I 
told,  took  kaava  once  or  twice  daily,  and  I  knew  personally 
a  German  planU^r  and  an  English  settler  who  did  so.     It 
,  Jiowever,  to  be  only  at  Fiji,  in  Tolyneaia,  that  this  occurs. 
I  the  Sandwich  Islands  and  in  Tahiti  the  Whites  never  think  of 
inking  kaava»  but  scout  the  idea 

The  taste  is  at  first  strange  and  unpleasant,  and  has  often 
sen  compared  to  that  of  Gregory's  mixture.  Travellers  usually 
iver  make  mure  than  one  trial  of  the  diiiik.  The  taste  is, 
iwever,  ctirlniiily  not  more  unpleasant  tlian  that  of  London 
irter,  for  exam[»le,  must  be  ou  tlie  tirst  occasion  to  Frenchmen. 
t  satisfaction  must  be  derived  by  Polynesians  from  the  use 
kaava,  or  it  would  not  liave  been  so  universally  upheld  as  a 
nk  amongst  ttiem.  nor  would  its  use  have  become  associated 
it  is  with  an  elul>onite  cercmoniaL 

Bually.  when  the  party  with  which  I  travelled  in  the  large 
of  Fiji  entered  a  village,  the  chief  of  the  village  made  a 
nest,  aa  an  offer  of  hospitality,  that  we  would  drink  kaava 
ith  him ;  and  we  sat  on  his  right  and  left  hand  at  the  head  of 
circle,  or  rather  long  loop,  formed  by  those  present  on  such 
00.    At  the  bottoms  of  the  two  sides  of  the  loop  were 
ted  tlie  servants,  or  a  few  of  the  lower  orders  of  the  village, 
o  crawled  in  crouching  and  cringing,  expressing  their  humility 
ore  tlie  chief  in  the  most  oatcutatious  manner,  looking  indeed, 
etimes,  as  if  they  were  really  half  afraid  to  come  at  all. 
The  kaava  is  prepared  at  the  opposite  end  of  the  loop  from 
that  at  which  tlm  chief  sits.     Young  men  with  good  teeth  are 
to  do  the  chewing,  and  they  pay  great  regard  to  clean- 
rinsing  their  mouths  and   hands  cai-efully   with   water 

•  A  soliitiou  in  water  of  ilio  chc-wtnl  loot  of  ft  Pepper  (Piper  niettiy- 
iV     An  intoxicating  drink. 
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before  they  commence  their  task.  There  is  a  conaidenble 
amount  of  knack  to  l>e  acquired  in  the  chewing  of  the  kuw 
root  If  it  is  well  chewed  very  little  saliva  shoold  be  mixed 
vnth  it,  and  it  should  be  produced  from  the  mouth  in  an  almoit 
dry  round  mass  about  as  large  as  the  mouth  can  contain. 

The  masses  produced  by  several  cheweis  are  mized  with 
water  and  the  infusion  is  strained,  as  has  been  often  described 
Tlie  bctwl  is  placed  in  front  of  the  chief.  It  is  a  four-legged 
wooden  l)owl  cut  out  of  a  single  block.  It  has  a  string  of  coom- 
nut  fibre  fastened  to  it  underneath  to  a  loop  cut  in  the  wood 
By  this  string  the  bowl,  when  not  in  use,  is  hung  up  against  the 
wall  in  the  chiefs  house.  Wlien  the  prepared  bowl  is  placed 
before  the  chief  it  must  always  be  so  turned  that  the  string 
is  directed  away  from  liim.  The  chief  is  served  first  in  his  owd 
private  cocoanut  shell.  Then  the  others  present,  in  order  of 
their  rank  and  position  of  their  seats,  receive  shells  fuIL  We 
were  always  served  immediately  after  the  chie£  It  is  the 
cnn*ect  thing  to  drink  tlie  coooanut-shell  full  oft'  at  a  draught, 
and  then  spin  the  cup  on  its  pointed  end  on  the  mat  in  front  o( 
one  and  say  "  amava."  or  a  word  sounding  closely  like  this, 
meaning,  I  was  told,  "it  is  emptied;"  in  fact,  "no  heel  tape.** 
Ailer  the  chief  has  drunk^  the  company  all  clap  their  hands  ia 
token  of  respect. 

A  considerablp.  quantity  of  kaava,  of  a  strength  such  as  thit 
of  the  infusion  ordinarily  diiink  at  Fiji,  must  be  taken  in  order 
to  produce  intoxication ;  but  I  have  known  a  single  cocoanut- 
ahell  of  strong  Fijian  kaava  make  an  Englishman  unaccustomed 
to  the  drink  feel  a  little  dizzy  and  shaky  about  the  legs.  There 
is  a  very  great  diflerence  in  the  strength  of  kaava,  depending 
very  much  on  whether  the  portion  of  the  root  employed  is  young 
or  old,  and  of  course  on  the  amount  of  water  employed. 

The  infusion  of  the  pepper-root  is  not  allowed  to  stand  so  « 
to  ferment,  but  some  change  probably  is  effected  in  the  active 
principles  by  the  action  of  saliva,  for  grated  kaava,  which  is  now 
used  in  Tonga,  by  order  of  the  missionaries,  as  a  substitute  for 
the  chewed  preparation,  ia  not  so  good  as  the  latter.  I  have 
known  three-quarters  of  an  ordinary  tumbler-full  of  Awa  (the 
llawaian  form  of  the  Polynesian  name  for  the  driuk),  speciidlr 
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by  an  old  woman,  in  Hawai,  Sandwich  Islands,  as  of 
estn  strength,  make  an  Englishman  intoxicated  within  ten 
miaiites  of  the  time  at  which  it  was  drunk. 

The  effects  are  very  like  those  of  alcohol,  in  that  the  gait 
becomes  veiy  unsteady,  and  the  slightest  touch  sends  the  person 
afieded  off  his  balance.    An  elation  of  spirits  is  produced  also, 
^kniapparently  no  drowsiness. 

^^■jU  Bareta  I  was  able  to  buy,  for  sixpence  each,  a  dozen  stone 

^KSim,  such  as  were  used  for  canoe  making  in  the  Fijian  group, 

l^wlare  iron  implements  were  imported.    The  adze  blades  are  of 

baaslt    They  are  bound  to  the  handles  with  twisted  or  plaited 

cocoanat  fibre.     Many  of  these  were  still  mounted  on  their 


n/uB  vTiMni  umi. 
Skowtaf  t*o  metbods  te  which  the  bladct  «n  ounisled. 

°*fldle8,  and  arc  now  used  by  the  people  who  have  not  parted 
**ft  them,  for  cracking  nuta  For  an  exactly  similar  adze  I  had 
P*^  six  shillings  in  Le\nika,  and  clul)8  which  here  were  to  be 
**^ht  for  a  shilling,  cost  a  dollar  on  the  other  side  of  the  ridge. 
*'  W  Wonderful  how  little  knowledge  has  penetrated  as  yet  from 
^^^^  to  Btireta,  so  short  a  distance  off.  Tlie  natives  could 
^  onderstand  a  half-crown,  nor  could  they  be  induced  to  give 
'0«r  sixpences  for  a  florin.  Threepenny-bits  they  would  not 
'•ke  at  all     "  Sixpenny  "  and  shilling  they  knew  well.    The 
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youii^  ^fbau  chief  of  course  understood  these  things^  and  abo 
thoroughly  understood  the  working  of  my  central  tire  breech- 
loadiug  gun,  he  having  one  of  his  own  at  Mbau.  Most  of  tbe 
chiefs  have  good  English  fowling-pieces  and  rifles. 

After  a  long  delay,  and  constant  promises  of  a  commencement^ 
tbe  dance  was  begun  in  a  flat  oblong  open  space  in  the  village, 
which  liad  a  raised  bank  on  two  sides  of  it,  on  which  the  spec- 
tators assembled.  As  it  got  dark,  bunches  of  reeds  were  lighted 
and  held  up  around  by  girls  to  hght  up  the  dance,  for  the  mom 
did  not  come  up  till  late. 

Only  the  young  men.  all  visitors  at  Livoni,  and  belonging  to 
the  army,  danced.  We  waited  on,  hour  after  hour,  for  the  girb 
to  commence^  but  they  took  so  long  in  decorating  themselves 
and  getting  ready,  that  after  four  hours*  delay  we  were  obliged 
to  leave  in  a  canoe  which  we  hired  for  a  dollar  to  make  the 
journey  to  Levuka  by  sea. 

We  had  no  sooner  left  than  the  girls  commenced  daiiaL(^ 
,^d  they  probably  waited  for  us  to  leave.     I  saw  exactly  the 

16  dance  as  that  i)erformed  by  the  young  men  executed  ste- 
wards in  Viti  Levu,  many  of  the  performers  even  being  lbs 
same ;  I  will  therefore  describe  it  further  oa 

We  started  in  the  canoe  in  the  tidal  part  of  the  Livoni  River 
at  about  10  p.m.,  and  it  being  low  tide,  and  there  being  no  wind, 
the  canoe  had  to  be  poled  the  whole  way  down  the  river,  ftoi 
along  the  shore,  except  for  short  stretches,  where  deep  water 
compelled  the  men  to  paddle.  We  had  imagined  that  we  hid 
only  five  miles  or  so  to  go,  but  found  that  the  river  on  whichire 
were  came  out  on  the  coast  of  Ovalau,  beyond  the  end  of  the 
adjacent  island  of  Moturiki,  or  abnost  at  the  very  opposite  ffld« 
of  Ovalau  from  Levuka.  We  stretched  ourselves  on  the 
outrigger  platform  of  the  canoe,  but  the  motion  was  too  i 
and  the  bed  too  unsteady  to  allow  of  much  sleep.  It 
not  till  hali-past  4  ajo.,  that  we  reached  Lieut.  Suckling^s 
schooner. 

At  6  A.M.,  on  the  same  day,  Jidy  31st,  I  started  on  a  c 
in  one  of  the  ship's  boats,  called  the  barge,  to  the  island  of  Mbs 
and  the  Wai  Levu,  with  a  jjarty  which  was  to  join  tlie  ahi 
again  at  Kaudavu. 
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'l)eing  little  wind  all  ilay,  we  tailed  in  reaching  M1>au 
ret  day,  but  arriviug  in  iu  ncigLboiirhood  aliout  dusk, 
x>ok  a  projecting  headland  of  Viti  Levu,*  some  miles 
MImiu,  for  the  ialaud  of  Viwa,  and  a  small  island  l>*ing 
beadland  for  Mbau,  It  was  impossible  to  distinguish  iu 
m  what  were  islands  and  what  promontonos,  against  the 
^kground  of  the  Viti  Levu  coast. 

around  Mbau,  Viwa,  and  the  neighbouring  coast  are 
e  shallow  ooral  and  mud  flats,  the  mud  being  brought 
'  one  of  the  mouths  of  the  River  Wai  Levu,  which  opens 
iirection  of  Mbau.  After  making  several  attempts  t4i 
e  island  whiuh  ue  supposed  to  be  Mbau,  and  cousiantly 
ig  on  the  coral,  we  auchoi^d  in  a  deep  channel  between 
1  Hats  for  the  night.  In  the  early  morning  we  made 
u,  conspicuous  from  the  white  house  of  the  missionary 
summit,  and  soon  reached  it. 

a  ia  a  very  small  island,  not  more  than  half  a  mile  in 
rence.  It  consists  of  a  central  bili.  of  a1x>ut  50  feet 
I.  with  a  flat  area  at  its  top,  and  bounded  by  steep  grass- 
slopes,  surrounded  by  a  tract  of  flat  {ground.  The  oen- 
3  la  composed  of  a  friable  stratified  rock,  of  a  greyish  or 
colour.  An  exactly  similar  rock  composes  the  main  land 
tely  opposite  the  island,  and  the  strata  there  con'espond 
l^un  with  those  of  Mbau.  The  central  mass  of  tlie 
■lus  a  small  detached  fragment  left  standing  by  the 
^  waves.  The  passage  between  the  mainland  and  Mbau 
llow  AS  to  be  fordable  at  high  water,  and  is  nearly  dry 
ater. 

Sat  lower  part  of  Mbau  which  is  raised  only  a  few  feet 
fi  sea,  consists  of  made  ground,  built  up  of  blocks  of 
d  mud  and  stones  collected  from  the  vicinity  at  low 
id  secured  all  around  against  tlie  action  of  the  sea  by 
UiOge  slabs  of  a  sandstone  (said  to  come  from  the  main 
VVing  been  brought  in  canoes  a  distance  of  several 
rheae  stone  slabs  are  set  up  on  end,  so  as  to  form  a 
id  keep  the  earth  from  washing  down.    The  slabs 

(proaounceil   Veet*e    layvoo).      Levu    mcanfi   "great" 
dip  thtt  u,  and  talk  of  **  Viti  lib." 
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project  far  above  the  level  of  the  land  surface,  and  thus  form  at 
the  same  time  a  sort  of  fence  or  walL  At  intervals,  openings  ue 
left  in  the  parapet,  where  the  water  flows  up  short  channels 
into  the  area  of  made  ground,  and  allows  canoes  to  pat  in  at 
high  water  into  small  harbours  as  it  were. 

The  top  of  the  hill  was  formerly  used  as  a  general  refiiie 
heap  by  the  natives,  but  it  is  now  occupied  by  the  house  ofdw 
missionary.  The  native  houses  all  lie  on  the  flat  low  tract  dm 
to  the  sea.  Mbau  has  been  long  a  native  fortress  of  great 
strength.  Hence  the  immense  labour  which  has  been  spent  oa 
its  formation.  It  is  now  the  residence  of  King  Thackoinl)ftu, 
and  almost  everyone  in  the  island  is  a  chief  or  of  high  family. 

The  whole  surface  of  the  island,  including  the  hill-ground,  b 
covered  almost  everywhere  with  a  thick  kitthen-midden  depoot 
of  black  soil,  full  of  large  troohus-shella  and  cockles  (Cardium), 
which  abound  on  the  mud  flats  all  around.  Mingled  with  theae 
are  quantities  of  htiman  bones ;  Mbau  having  been  one  of  the 
places  in  Fiji  at  which  cannibalism  was  most  largely  practised. 
There  are  very  few  trees  growing  on  Mbau,  and  the  food,  such 
as  taro  and  yams^  is  all  brought  from  the  main  land,  where  there 
are  extensive  plantations. 

One  of  the  most  interesting  features  in  Mbau  is  perhape  the 
stone  against  which  the  heads  of  the  human  victims  destined 
for  the  oven  were  dasheil,  in  the  ceremony  of  presenting  them 
to  the  god  Denge.  This  stone  stands  close  to  one  comer  of  the 
remains  of  the  foundations  of  the  ancient  temple  of  Denge,  the 
"  Na  Vataui  Tawake."  The  temple  itself  was  destroyed  wheD 
the  Mbauans  became  Christians,  but  the  mound  on  which  it 
stood  remains,  and  is  of  great  interest. 

It  is  a  large  oblong  tumulus  of  eiirtlj,  support-ed  by  two 
series  of  vertically-placed  slabs  of  stone,  exactly  similar  to  thow 
used  for  the  sea  parapet.  The  slabs  of  the  lower  series  are  much 
larger  than  those  of  the  upper,  and  the  upj)er  series  is  plaoed 
further  inwards,  a  sort  of  step  being  thus  formed  in  the  tumohs 
all  round.  The  mound  must  be  about  12  feet  high,  and  sows 
of  the  stones  of  the  lower  series  are  more  than  six  feet  in  height. 

Opposite  tlie  centre  of  one  side  is  set  up  a  large  column  of 
basalt,  and  there  is  another  opposite  the  strangers*  house.    Thesfl 
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oalnnuis  are  said  to  have  been  taken  in  war,  ixom  some  enemies 
CO  Yici  Levn,  and  intended  to  have  been  used  as  posU  for  the 
laa^s  bouse.  The  columns  are  however  said  by  Dana*  to 
ime  been  brought  by  a  Mbau  chief  from  a  small  island  in  the 
Inrbour  of  Kandavu,  which  is  composed  of  them,  and  where 
diQ^  weze  long  desperately  defended  by  the  inhabitants,  who 
yd  them  sacred. 

Hie  whole  mound  most  strikingly  reminds  one  of  ancient 
ilODe  circles  and  such  erections  at  home.  Were  the  earth  of 
tbe  mound  to  wash  away,  numbers  of  the  stone  slabs  might 
RDiin  standing  on  end.  I  give  a  copy  of  a  rough  sketch  which 
1  look  of  the  place  in  its  present  condition.  Its  condition  before 
its  destruction  is  to  be  seen  in  a  book  entitled  "  Fiji  and  the 
Fijiaas,"  by  Thos.  Williams  (London,  Ilodder  and  Stoughton, 
1870).  The  tumulus  supported  a  large  "Mbure"  or  temple, 
*ith  the  usual  high-peaked  roof  and  long  projecting  decorated 
ndgepole. 

Now  the  mound  is  falling  into  decay  and  covered  with  grass, 
a  small  pony  (there  are  very  few  horses  in  Fiji,  and  of 


SMTttdalScoiM. 

lU  TATAJII  TAWAKl,  UMAC,  tUt. 


only  room  for  this  one  in  Mbau)  belonging  to  Hata 
i^vid,  the  king's  eldest  son,  found  the  top  of  it  a  pleasant  place 
to  gnze  on.     The  pony  had  a  quiet  life,  for  Ratu  David  having 


*  Ikiui :  **  U.  a  Expl.  £x.,  Geclof^y,"  p.  346.  Tbe  columofl  «i  Mbftu 
■*  referred  to  by  CHapt,  Erekiue,  "  lahuida  of  the  Western  Pacific," 
h  1^3,  Loo<lon,  J.  Morraj,  lb63,  who,  however,  did  nut  reoogniw  them  aa 

ttartificud  formatiaiL 
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been  kicked  off  on  Ids  first  attempt  at  riduig,  had  noi  tiied 
again. 

The  sacrificial  stone,  against  which  the  heads  of  the  rictiinfl 
■were  dashed,  is  an  insignificant  looking  one,  in  no  way  different 
fi-om  the  other  slabs,  except  that  it  is  smaller  and  stand«  bj 
itself  a  little  in  front  of  them,  near  one  comer  of  the  mouni 
In  front  of  it,  in  (jld  time,  bodies  liave  Inien  heaped  up  till  they 
formed  a  pile  ten  feet  high.  Whilst  I  was  sketching  the  mound 
and  its  stones,  a  very  pretty  daughter  of  one  of  the  chiefs  cams 
and  looked  on,  and  at  my  request  wrote  her  name  and  the  Fijiin 
name  of  the  mound  in  my  sketch-book,  in  a  very  good  round 
hand. 

There  are  several  similar  slab-built  foimdations  of  templat 
about  the  open  space  near  the  site  of  the  Na  Vatani  Tawaki,  but 
except  in  the  case  of  one  small  one,  they  are  not  in  snch  good 
preservation.  The  slabs  from  one  of  these  are  now  being  o»ed 
to  consti'uct  the  foxmdationa  for  a  Wesleyan  church.  Con- 
spicuous amongst  the  buildings  close  by.  is  the  large  "viaitois' 
house,"  where  guests  were  entertained,  ajid,  if  of  distinctioD* 
always  provided  with  human  flesh,  at  least  once,  by  their  lioeti. 

Beside  tlie  building,  a  slight  depression  in  the  turf  is  the 
remains  of  one  of  tlie  ovens  used  for  cooking  the  "  long  pig,"  for 
this  is  the  actual  name  by  whicli  human  flesh  always  went  in 
the  Fijian  language.  I  always  thought  it  a  joke,  until  I  VM 
told  by  the  interpreter.  On  a  tree  overhanging  the  ovens  are  to 
be  seen  notches,  cut  in  the  trunk  from  its  base  to  its  summit,  an 
old  score  of  the  number  of  victims  cooked  beneath. 

Tliere  is  another  stone,  not  far  from  Thackombau*8  haoM, 
which  is  smooth,  and  somewhat  like  a  millstone  in  appearance. 
The  ground  around  this  is  paved  with  slabs  of  coral  rock,  which 
had  been  perforated  with  holes  by  boring  mollusks  and  wonni 
before  it  was  taken  from  the  water.  So  many  heads  have  beat 
dashed  against  ttiiu  stone,  that  it  has  happened  that  human  teeth 
have  fallen  into  almost  all  the  holes  in  the  slabs,  and  hit* 
becomed  janimed  there.    The  slabs  were  quite  full  of  them. 

This  second  stone  was  seen  by  Captain  Wilkes'  officers,  and 
is  mentioned  by  Brenchley.  We  were  told  by  the  people  thai 
a  second  ceremony  was  performed  at  it,  the  heads  of  bodies 
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ka  second  time  poiuided  to  pieces  here,  in  honour  of  the 
,  -who  drank  kaava  from  some  grooves  ■wliich  arc  to  be  seen 
the  slab  in  front.  The  grooves  are  however  very  irregular, 
id  look  much  rather  as  if  they  had  been  made  in  shaipening 
)ne  axes.  1  think  this  second  stone  must  have  been  used  by 
separate  tribe,  occupying  this  quarter  of  Mbau,  for  even  on 
small  island  the  people  were  often  much  divided. 
On  going  up  the  hill  we  came  suddenly  upon  two  old  women 
ithing  in  a  fresh  water  pool.  They  made  for  deep  water  in  a 
iny,  but  I  saw  that  they  w-ere  tattooed  of  a  uniform  indigo  blue 
lour,  from  the  hips  to  near  the  knees,  just  like  the  Samoan  men. 
King  Tliackombau  was  \i8ited  in  the  morning  by  two  of  our 
irty.  who  took  him  by  surprise ;  he  was  found  lying  on  his 
Dmach,  reading  his  Bible.  I  went  with  a  party  and  we  were 
gularly  announced.  The  king,  who  was  dressed  in  a  flannel 
4Tt,  and  a  waist  cloth  reaching  to  his  knees,  rose  to  receive  as, 
came  fonA'iird  and  shook  hands.  He  i.s  a  very  fine  looking 
,  six  feet  high,  with  his  dark  face  set  oil'  with  abundance  of 
hair.  His  eyes  are  bright  and  intelligent,  and  his  face  full 
'  eixpression,  and  in  this  respect  very  different  from  that  of  the 
dinary  Fijian  of  lower  rank. 
Three  chairs  were  produced,  but  this  was  the  whole  stock 
Uie  houftc,  and  those  of  our  party  without  chairs  sat  on  the 
atted  floor.  The  king  reclined  on  his  stomach  as  before,  on 
I  cfwu  peculiar  mat,  at  the  head  of  our  circle,  with  his  Bible 
d  Prnyer  Book  ueatly  piled  on  the  right  baud  front  corner  of 
unat.  We  said,  tljrough  our  interpreter,  that  we  were  glad 
BBs  His  Majesty  looking  so  well,  and  explained  the  nature  uf 
voya^  we  were  making  in  the  "  Challenger."  I  was  tlien 
rputed  to  give  an  account  of  the  wonders  of  the  deep  sea.  In 
.H  sultject  Thackombau  took  the  liveliest  interest,  inquiring 
ut  what  kinds  of  animals  existed  in  the  deep  water,  evidently 
wing  the  shallow-water  ones  welL  He  was  very  much 
terestod  in  the  fact  that  they  are  so  often  blind.  He  said  he 
Rild  not  undeiBland  the  depth  in  miles,  but  comprehended  it 
Brfectly  in  fathoms. 

He  then  inquired  the  strength  of  tlie  various  navies,  asking 
tcr  Uiat  of  England,  Germany,  France.  Russia  and  America, 
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and  wanting  to  know  even  the  numbers  of  wooden  and  iron 
ships.  Thu  information  we  gave  him  drew  from  him  ibe 
remark  that  the  English  were  a  wonderful  people,  far  greaUir 
than  the  Fijians. 

TliG  house  was  a  large  Imrn-like  one  of  ordinary  Fyian 
Btructure,  with  tall  open  roof,  and  a  sleeping  place  separated  off 
at  one  end  with  a  "tappa"  curtain.  There  was  the  usual  squaw 
htiaith,  witli  its  edging  of  stone.  Overhead  were  stored  the 
heads  of  canoe  masts.  A  European  chest  of  drawers,  a  talJe, 
a  lamp,  and  two  tin  cofifee  pots,  were  the  only  visible  articles  of 
luxury.  Against  the  door-post  hung  a  fine  club,  fresldy  painted 
blue,  belonging  to  the  king's  youngest  son. 

We  asked  the  king  for  a  pilot,  to  take  us  up  the  mouth  of 
the  Wai  T^vu,  the  great  river  which  opens  nearly  opposite 
Mbau.  He  sent  out  at  once  tu  order  one  for  us,  and  we  took  oar 
leave  of  this  knowing  old  Christian,  who  is  currently  reported 
to  have  partaken  of  2,000  human  bodies,  and  is  certainly  known 
to  have  cut  out,  cooked  and  eaten  a  man's  tongue,  in  the  man'* 
sight,  as  a  preparation  to  putting  the  rest  of  him  in  the  oveo. 
and  that  merely  to  spite  die  man  because  he  begged  hard  act 
to  be  tortui^d,  but  to  be  clubbed  at  once. 

The  contrast  between  Thackombau  and  King  George  of  Tongi 
was  very  striking,  at  least  as  far  as  concerns  their  behaviour 
l>efore  visitors.  Thackombau  took  the  liveliest  interest  ine\'eTy- 
thing,  and  put  question  after  question,  whereas  it  seemed  im- 
possible to  interest  King  George  in  any  subject.  He  said  nolhing 
at  all  during  oiu:  interview.  Both  are  warriors  of  Tenown,  and 
fought  their  way  to  their  positions. 

Jtatu  David  the  eldest  son  of  Thackombau  was  very  hospi- 
table, and  invited  us  to  drink  kaava  with  him  in  the  evening 
when  he  produced  a  bottle  of  bmudy  also.  We  wished  to  «e 
a  dance,  but  this  was  not  possible,  because  it  was  Saturdaj 
evening,  M'hich  is  by  order  of  the  missionaries  kept  in  a  certWD 
way  sacred,  as  a  preparation  for  Simday.  For  the  same  rcMom 
Batu  David  dare  not  allow  his  reduue  to  sing  a  chiuit  uied 
during  kaava  diinking,  and  which  we  were  anxious  to  hear. 

We  pitched  a  sort  of  tent  on  a  very  small  islet,  about  fortj 
i  off  Mbau,  and  slept  there.     Katu  David   sent   us  off  a 
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jDuig  pig  and  a  couple  of  fowls  all  alive,  a  most  welcome 
pieeenL  They  were  killed  and  consumed  within  an  hoiir  of 
Uttii  aniraL  The  islet  on  which  we  slept  is  made  up  of  blocks 
(dconl,  weathered  and  bored  by  various  animals,  piled  up  by 
die  waves.  The  blocks  near  tide-mark  are  so  blackened  by 
expOBore^  that  I  took  them  at  tot  for  vesicular  lava. 

Around  Mbau  are  extensive  shallow  mud  flats,  the  mud 
beij^  hroujjht  down  by  the  Wai  Levu.  Across  these  flats  we 
■ikd  next  morning,  with  scarcely  a  breath  of  wind,  though  our 
piloc,  whom  we  christened  "  Joe,"  kept  constantly  calling  for  a 
breexe;  using  an  old  Fijian  pilot  s  chant, "  Come  down,  come 
dtnm,  my  friend  from  the  mountains." 

As  we  drifted  slowly  away  over  the  glassy  water,  the  view 

beliiad  us  was  beautiful     Far  away,  blue  in  the  distance,  was  a 

long  mnge  of  the  lofty  peaked  mountains  of  Viti  Le\Ti,  still  the 

>lode  of  the  Kaivolos,  the  long-haired  mountaineers,  the  canni- 

l«l&    Nearer  lay  a  streak  of  dark  green  undulating  low  country, 

bounded  seawards  by  low  clip's,  and  showing  near  the  coast  the 

mimerons  cultivated  clearings  of  the  natives.    Just  off  the  cliffs 

**'  Viti  Levu  lay  the  small  island  of  Viwa.     In  the  fdrtfgrnund 

ithe  island  of  Mbau,  with  its  crowded  reed  houses,  its  strange 

parapets,  and  its  green  hill  topped  by  the  missionaries* 

white  bouse.     From  the  centi^  of  the  village  came  the  sound  of 

what  waa  the  old  cannibal  death  drum,  beating  now  for  morning 

P^yere. 

There  were  two  of  these  drums  in  front  of  the  strangers' 

"^9e.    They  are  simply  logs  of  wood,  hollowed  out  above  into 

L  ^nnighs,  and  supported  liorizontally  on  posts  at  about  three  feet 

f***ove  the  ground,  looking  like  horse-troughs.     One  was  larger 

'***i»  another.    They  were  beaten  with  two  wooden  billets  alter- 

''^^ely,  and  gave  out  different  low  bass  lMX>niing  notes.    Very 

^^^K^Har  drums  are  used  amongst  the  Melanesians,  as  at  £fate 

^^    the  New  Hebrides.*  and  at  the  Admiralty  Islands,  where 

*"*Wever  they  are  stuck  upright  in  the  ground,  and  the  mouths 

**    the  trough-like  cavities  are  contracted  to  narrow  slit-like 

the  trunks  being  hollowed  out  through  these.    The 

A   Year  iu    the    New  Hebridea,"   p.    Ill,   by   F.   A   Cam|jbeJL 
•^ftlboome,  G«orge  Eoberston,  1873. 
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Japanese  woodeu  bell,  or  naiTow-mouthed  wooden  drum,  seems 
to  be  merely  a  more  perfect  developmeut  of  tbese  drums,  and 
no  doubt  tlie  actual  bell  waa  derived  from  the  copying  of  soDie 
such  wooden  instrument  in  metoL  The  addition  of  a  clapper  lo 
a  bell  is  a  late  improvement.  Japanese  bells  still  have  now, 
but  are  sounded  by  me.ii)s  of  a  beam  of  wood,  swung  againat 
them  from  outside.  The  term  '*  drum "  should  perhaps  U 
restricted  to  instruments  with  a  tense  membrane. 

As  a  musical  instrunieut,  our  ordinary  English  Chapel  Bell 
is  much  ou  a  par  with  the  Fijian  drum,  and  makea  an  equally 
uncultivated  and  unpleasant  noise. 

The  great  river,  the  Rewa  River,  or  Wai  Levu  (great  water) 
opens  into  the  sea  by  several  mouths.  We  ascended  by  th« 
northernmost.  About  the  mouth  of  the  river  the  land  is  flal 
and  alluvial,  and  the  river  ia  bordered  ou  either  hand  by  a  thick 
growth  of  mangroves.  Below  these  ti-ees,  slimy  mud  slopes  arc 
left  bare  at  low  tide,  on  which  a  PeriapWuilmits*  hops  alwul  on 
the  feed  just  as  a  frog  might  hop  about  Close  to  the  sea  tJw 
mud  is  covered  with  a  sea  grass  (Ralophila),  and  hence  looks 
greenish  when  left  uncovered.  Ducks  {Anas  atipercUiosa)  are 
common  ou  the  mud  at  the  river's  brink,  as  is  also  a  Heron 
{Devviegretta  sacra),  wLieh  pit-ches  often  in  the  Mangroves.  Tke 
P^i/o^is  sings  amongst  these  mangroves,  and  the  Parrot /Vaiywwtf 
spleiidefiit  screams  amongst  them. 

After  a  stay  at  Novaloa,  where  there  is  a  uxissiou  coll^  ftr 
training  native  teachers,  and  where  Fijiaus  learn  even  rudimen- 
tary algebra,  we  drifted  up  with  the  rising  tide,  groundifig 
once  and  having  to  wait  an  hour  to  float  oft'  again.  We  paased 
many  villages,  and  several  canoes  full  of  people.  Wo  slept  at 
Nadawa,  where  a  small  ]>addle  steamer,  tlie  property  of  a  Iradff 
living  there,  Mr.  Page,  and  built  by  him  there,  was  under  repaia 
and  waiting  for  new  engines  from  Sydney.  Here  also  was  a 
sort  of  Hotel  kept  by  two  Englishmen.  Mr.  Page,  who  wai 
extremely  hospitable,  gave  me  a  bed. 

In  the  morning  we  had  to  beat  against  the  land  breeie  up 
the  main  river^  which  we  had  entered  just  below  Nadawa.  TIk 
Wai  Levu  is  a  fine  large  river,  in  some  reaches  300  yards  aciOflS, 

♦  See  page  296, 
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H  lad  in  occasional  tiood  tiine  pouring  so  much  fresh  water  into 

H  the  saa,  that  ships  at  anchor  three  miles  off  its  entrance  are 

H  1U0  to  take  in  their  store  of  drinking-water  from  the  -water 

H  iloogaide  them.*     Dana  calculates  the  volume  of  water  poured 

■  in  Bewa  Harbour  at  500,000  cubic  feet  per  minute,  and  that 
H  diKhti;ged  by  all  the  mouths  of  the  river  together  at  1,500,000 
H  cubic  feet     The  area  of  the  Delta  is  60  square  miles. 
H  The  mangrove   thickets  had  ceased  before  the  main  river 
H  w  reached,  and  here  above  Navusa  the  low  banks  on  either 

■  hud  were  hidden  by  a  dense  mass  of  11  tall  grass,  a  species  of 
H  Sateharwm,  or  wild  sugar-cane.     For  the  first  twelve  miles  or  so 

■  of  its  lower  course,  the  river  flows  through  its  delta,  and  hence 
|H  the  bimks  are  low  and  the  country  flat.  Some  few  miles  aliove 
H  NivQsft  the  banks  become  steeper,  and  low  hills  commence. 
il  These  gradually  become  more  frequent  as  the  ascent  is  continued, 
|H  ttatil  eteep  slopes,  with  intervening  stretches  of  flat  land,  are  of 
H  ttwtant  occujTeuce  on  either  hand.  The  view  up  the  river  now 
iH  iho«8  a  succession  of  ridges,  one  behind  the  other,  nsing  gra- 

■  dually  in  the  distance,  and  terminating  in  a  line  of  distant  blue 
|H  iBooutains. 

jl  The  steep  slopes  are  covered  with  a  thickly  interwoven  vege- 

iB  ^*tion,  the  large  trees  beiug  covered   with   Epiphytes,   Ferns, 

W  ^Tcopodfl,  and  climbing  Aroids,  and  festooned  with   creepers. 

^^lese  creepers  in  places  form  a  continuous  sheet  of  bright  green, 
^'Oing  in  gracefidly  curved  steps  from  the  top  of  the  alo[>es  to 
^c  bottom,  and  almost  entirely  concealing  their  supports.  Here 
*Qtl  there  tall  Treo-fems  rear  their  heads  amongst  the  tangled 
^^te,  and  palms  (two  species  of  Kentia)  form  a  conspicuous 
feature  amongst  the  foliage. 

We  were  forced  to  anchor  in  the  evening  to  await  the  turn 

mfi^  the  tide.   As  it  became  dusk  numbera  of  Fruit-Bats  flew  over- 

V^^,  whilst  in  the  beds  of  reeds  a  constant  cry  was  kept  up  by 

B"*e  coots  and  water  rails.     On  the  tide  turning  we  had  to  take 

^(K^  of  an  hour  each  at  the  oars  as  our  time  was  short,  and  by 

Il>oddling  on  gently  all  night  we  reached  before  daylight  a  spot 
*bout  35  uules  from  the  mouth  of  the  river  called  "  VitL" 
At  Viti,  a  Mr.  Storck  and  his  wife  live.      Mr.  Storck  is  a 
-*  Dana,  **  Geology  of  Uuited  SUtea  Expl  £xp.,"  p.  34ti.  « 
JLi 
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German,  and  was  the  assistant  of  Mr.  Seemann  during  bis 
investigation  of  the  plants  of  Fiji.  He  was  extremely  hospitable. 
He  had  tuken  to  grovdng  sugar,  as  cotton  had  failed,  and  had  a 
splendid  crop,  whioh  he  calculated  to  weigh  62  tons  of  cane  to 
tlie  acre.  Mills  were  about  to  be  erected,  and  there  seemed 
eveiy  prospect  of  sugar  paying  welL  There  were  already 
20  plantations  of  sugar  on  the  Kewa  River.  It  was  cuiious  to 
see  a  man  from  the  New  Hebrides  islands,  so  notorious  for  tlie 
murders  of  white  men  committed  in  them,  acting  as  nuwe  U>  one 
of  Mrs.  Storck's  children,  and  hushing  the  baby  tenderly  to  sleep 
in  his  arms.  He  was  one  of  the  imported  labourers,  concenung 
whom  80  much  has  been  written. 

About  Viti  there  ore  abundance  of  large  Fruit-Pigeons,  of  the 
pigeons  with  purple  heads,  identical  with  those  of  Tongatalw 
{^IHilinopus parph yraeeuA) ;  also  of  the  "  Kula"  {Dtmiicdla  solitam), 
and  tbe  "  Kiika  "  {PkUyccrcus  splendens).  Tlie  ICaka  attacks  the 
sugai'-canes,  and  does  considerable  damage.  There  are  some 
huge  fig-trees  at  Viti,  with  tJie  ty])ical  plank -like  roots  and  oooi- 
pound  stems.  Here  also  grow  one  or  two  cocoauut-Lrees,  which 
are  rarities  so  far  up  the  river,  for  at  the  inland  viUages  along 
the  river  there  are  no  cocoanut-trcefi,  and  a  rej^lar  trade  tf 
carried  on  by  the  natives  in  bringing  the  nuts  up  the  river  from 
the  coast,  in  canoes,  to  barter  tliem  with  the  inland  people. 

The  Blnck  Rat  and  Norway  Rat  are  abundant  at  Viti.  and 
there  is  also  a  native  Field  Mouse,  according  to  Mr.  Storck,  bull 
could  not  procure  one  in  our  short  available  time.  I  do  not 
know  whether  a  field-mouse  is  known  from  Fiji.  A  large  fresh* 
water  Prawn  is  common,  and  is  caught  for  eating  by  tlie  Fyim 
women,  and  in  their  baskets  I  saw  also  an  Eel  {Muretna). 

A  red  stnitificd  sandstone,  with  a  slight  iuclination  of  its 
strata,  is  exposed  in  section  opposite  Mr.  Storck's  house.  It  i* 
said  to  contain  no  fossils.  An  exactly  similar  rock  is  exposed  ai 
various  spots  for  several  miles  down  the  river. 

Oa  the  way  down  the  rivej,  the  barge  constantly  grounded 
on  shoals,  our  pilot,  Joe,  knowing  nothing  of  the  upi>er  port  of 
the  river.  We  had  to  strip  our  clr>thea  off  constantly  and  jonip 
overboard  to  shove  the  boat  over  the  shallows,  which  at  last  stuck 
fast  and  had  to  remain  in  that  condition  till  the  tide  came  up 
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Joe,  tbo  pilot,  cautioned  us  al«iut  jumping 
into  fliS  water,  as  lie  said  there  were  sharks,  A  shark, 
throe  feet  long,  is  common  as  far  up  as  Mr.  Storck's  phiu- 
n,  aud  large  sluirks  ai'e  believed  to  be  comraon  iu  the  lower 
of  the  streaiii,  aud  are  luentioued  in  Jackson's  Narrative,  iu 
ihc  appendix  to  Capt  Erskine's  "  lalanils  of  the  Westoru  l*aciiic." 
ollen  taking  down  natives  in  the  neighbourhood  of  Kewo, 
At  Nadawa,  however,  Mr.  Page  had  never  seeu  oue,  aud  1  »a\v 
irouiun  there  constantly  standing  up  to  their  necks  in  tlie  water, 
SoUecting  freshwater  clams  {Unio)^  evidently  without  fear. 

The  Shark  of  the  Wai  Leva  is  CarcJtaria^  gangcticus,  found 
llso  in  the  Tigris  at  Bagdad,  3oO  miles  distant  iu  a  straight  lino 
m  the  sea,  where  it  attains  a  length  of  2^  feet.  It  is  common 
large  rivers  in  India.  It  breeiis  in  fresh  water  in  Viti  Leva, 
habiting  a  lidce  shut  off'  from  tlie  sea  by  a  cat4iract.* 
There  are  sharks  inhabiting  fresh  water  in  other  parta  of  the 
rorld,  as  in  South  America,  in  the  Lake  of  Nicaruf^^ua ;  t  f"»d  in 
freshwater  lake  in  the  Philippines  there  lives  permanently  a 
Bay/*  a  species  of  Saw*fish.  A  peculiar  genus  of  MugUidm 
Kcurs  in  the  VVai  T^vu,  G colostomy, rns  ("  sa  loa"  Fijian).  It  has 
teen  described  by  1)t,  Macdooald.} 

Joe,  our  pilot,  was  I  suppose,  about  35  yeai-s  old.  He  had  no 
tion  of  his  age,  but  said,  when  asked  by  the  iuteiprcU^r  iu  his 
Mm  language  (he  knew  no  English  at  all),  that  he  was  Hve 
old  Wlien  asked  if  he  had  eaten  human  ilesh,  he  said 
?fo"j  that  lie  had  killed  four  men,  but  had  never  been  allowed 
taste  by  the  chiefs.  He  evidently  thought  himself  in  tliis 
Ispect  an  injured  man.  He  had  haii  four  wives.  He  suifercd  much 
roni  cold  on  the  river  in  the  early  morning ;  hut,  dressed  up  ut  a 
et  suit  by  tlie  Blue-jackets,  who  were  very  kind  to  him, 
^\  to  keep  alive,  and  seemed  to  enjoy  himself  pretty  well, 
rp«eially  at  metd  times. 

We  passed  a  hill,  opposite  which  the  water  of  the  river  is 
lppO0e<l  to  hiive  the  effect  of  making  the  whiskers  and  beard 
tow,  and  the  spot  is  resorted  to  by  young  Fijiaus,  in  order  to 

•  "Ann.  aa.l  Mag.  Nat  Hist,"  Ser.  4,  Vol  IV.,  No.  70,  July  1 874,  p.  3«. 

t  Thoa.  Bflt,  "The  Naturalist  iu  Nicaragua,"  p.  45. 

t  J.  D,  Macdonald,  R.N.,  M.D.,  F.KS.,  "  Froc  Zool.  Soc."  1869,  p,  3d. 
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force  their  hair.    Joe  said  that  he  had  been  and  bathed  (SB, 
when  young. 

We  passed  nunieroua  villages  on  the  river  side  and  landed  at 
Bome  to  buy  clubs,  spears,  kaava  bowls,  and  other  implements, 
and  the  river  was  lively  with  canoes  laden  with  yams  and  cocoa- 
nuts.  In  most  places  the  people  crowded  to  the  hanks  to  stan 
at  us,  and  the  girls  and  bo}^  shouted  as  wo  passed.  On  the 
upper  part  of  the  river  I  heard  a  call  used  which  reminded  me 
somewhat  of  a  EurDpenn  mountaineer'.s  jodel ;  it  sounded  like 
"  He.  Hah,  ho,  ho,  h6."  Our  guides  to  the  top  of  the  mountain  io 
Matukxi,  used  the  same  call  when  at  tlie  summit.  Mountaiaccn 
in  all  parts  of  the  world  seem  to  have  some  such  cry.  The  echo 
no  doubt  provokes  it. 

One  village,  Navusa,  some  few  miles  above  Nadawa,  inl^ 
rested  me,  tus  having  its  fortifications  still  perfect.  It  occuj)i« 
an  oblong  rectangular  area,  two  sides  of  which  are  protected  by 
a  natural  water  defence.  On  the  other  two  a  deep  ditch  is  dof; 
and  the  earth  lias  been  thrown  up  inwards  to  form  a  bank,  on 
the  summit  of  which  is  set  a  strong  palisade,  which  is  extended 
around  the  wljole  area.  Three  narrow  openings,  only  ^de 
enough  to  admit  one  man  at  a  time,  give  means  of  access.  The 
openings  are  guarded  by  a  sort  of  stile,  over  which  a  slab  with 
notches  for  the  foot  leads  up  on  one  side,  a  similar  one  leading 
down  the  other. 

The  whole  site  of  the  village  has  been  levelled  and  raiMi 
Nearly  all  the  houses  rest  upon  raised  platforms  of  earth,  a  foot 
or  six  inches  in  height;  the  chief's  house  being  especiallj 
elevated.  Around  all  the  houses  were  immense  heaps  of  the 
shells  of  the  fresh-water  mussel  (Unio),  which  is  very  common 
in  the  river.  The  site  of  nn  old  village  on  Mr.  StorckV  esial* 
was  made  up  of  beds  of  these  mussel  shells.  We  saw  at  Navnsi 
canoe-building  going  on.  For  an  adze,  a  broad  cliisel  vas  uflcA 
fixed*  into  what  had  been  the  handle  of  an  old  stone  adze,  just 
as  the  Admiralty  Islanders  fix  blades  of  iron  tub  hoop  into  th« 
old  handles  of  their  shell  adzes.  A  chisel  of  hard  wood  WM 
used  for  caulking,  shaped  just  like  our  own  caidkiug  irons. 

Near  Nadawa,  on  tlie  road  to  Nakello,  is  the  village  of  Tooga- 
drava,  which  has  also  been  strongly  fortified.     It  is  of  an  ovil 


FIJI    ISLANDS. 


327 


with  two  deep  broad  ditches  encircling  it.  a  zone  of  flat 
round  jnt<?rvening  between  these.  Narrow  cross  banks  on 
posite  sides  of  the  village  leatl  across  the  ditches.  Formerly 
U  Fijian  towns  were  fortified.  Those  in  the  Rewa  district 
)peAr  to  have  been  remarkable  for  their  strenj^th."  especially  a 
iwn  called  Tokotoko,  whex-o  there  was  a  perfect  labyrinth  of 
oats  and  ditches. 

Tlie  petjple  of  NakeUo,  a  large  village,  about  two  miles  from 
adawa,  according  to  Jackson's  Narrative,  were  peculiar  amongst 
le  F^ians  for  not  eating  human  flesh;  it  being  forbidden 
tambu"  with  them.  In  the  centre  of  Nakello  are  the 
wnhs  of  two  chiefs.  Tliey  consist  of  two  large  tumuli  of 
rth.  adjoining  one  another,  one  being  older  than  the  other, 
le  older  tumulus  is  oval  in  form,  about  20  yanls  in  dia- 
eter  at  the  base,  with  sloping  sides,  and  about  10  feet  in 
sight.  At  the  top  is  a  flat  circidar  space,  which  is  en- 
osed  by  a  wall  formed  of  slabs  of  coral  and  coral  rock,  set 
edge ;  noue  of  the  slabs  l>eing  very 
Another  line  of  slabs  sur- 
mnds  the  mound  about  halfway  uj», 
id  here  there  is  a  sort  of  step  on 
le  side  of  the  mound.  Within  the 
pper  circle  of  stones  are  some  slabs 
Tree-fern  stem  set  on  end  like  the  stones.  The  more  recent 
und  has  no  circles  of  stones,  and  is  oblong  in  form. 
Our  object  in  visiting  Nakello  was  to  be  present  at  a  grand 
cing  performance,  wliich  Iiappens  in  each  district  only  once 
year,  and  which  we  were  lucky  enougli  to  anive  just  at  the 
g^ht  time  to  see.  The  dance  takes  place  on  the  occasion  of 
le  collection  of  the  contributions  made  to  the  Wesleyan  Mis- 
tamry  Society,  by  the  natives.  Such  dancing  perfomumces 
Bed  always  to  be  held  when  the  annual  tribute  was  paid  over 
tlie  chiefs,  and  dancing  on  their  collection  days  Iiaa  l)een 
couraged  by  the  missionaries.  The  policy  of  the  Wesleyan 
odety  pursued  in  Fiji  is  very  different  firom  that  maintained  by 
e  missionaries  in  Tonga,  where  dancing  is  suppressed 

*  Opt.  Eimfciuc'B  ''Ubiudfi  of  Wotteni  Pncilic."  App.  A,  p.  458. 
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The  viUage  was  I'ldl  of  visitors,  and  everyone  was  dressed  m 
his  best     The  Dancing  Green  in  front  of  the  chiefs  Louse  wa« 
cleared,  and  a  white  tappa  flag  was  stuck  up  in  the  centre.    We 
called  on  the  chief,  and  found  him  aitting  on  his  mat  in  a  fine 
large  house,  about  40  feet  long  by  20  broad,  10  feet  in  height  to 
the  slope  of  the  roof,  and  25  feet  to  tlie  ridge  pole.     The  bouse 
was  built  of  a  wooden  frame,  the  rafters  and  beams  being  secured 
with  plaited  cocoanut  fibre  or  sennet.     The  walls  are  of  reed, 
the  roof  a  thatch  of  grass.     The  sleeping  place  at  one  end  wis 
on  slightly  raised  gi'ound,  six  inches  above  the  rest  of  the  floor, 
and  was  divided  off  by  a  curtain  of  tappa  suspended  from  a  cord 
stretched  across.     The  floor  was  merely  the  earth  covered  with 
mats.    This  description  will  suit  any  Fijian  house  except  as  to 
dimensions. 

The  cliief  sat  on  his  mat  near  the  middle  of  the  house,  whilst 
four  or  five  servants  and  a  visitor  sat  at  the  far  end.  The  chiefs 
small  boy  was  being  polished  up  by  his  nurse  for  the  festivities, 
and  another  woman  was  making  girdles  of  jasmine  twigs  for 
the  chiefs  little  daughter,  holding  one  end  of  the  garlaniia 
between  her  toes,  as  she  twined  the  twigs  into  the  sennet  with 
her  fingers  at  the  other. 

When  the  small  boy  was  handed  from  one  nurse  to  anothfii, 
each  nurse,  after  handing  him,  went  through  the  usual  ceiemonj 
of  respect  to  a  chief,  sat  still  a  moment  and  clapped  her  hand* 
four  times  reverently,  and  did  the  same  after  handing  the  boy  to 
bis  father.  The  clapping  was  not  done  so  as  to  make  a  noise, 
the  palms  of  the  hands  were  merely  brought  together  quietly 
four  times.  The  women  looked  reverently  on  the  floor  whilst 
doing  it,  as  if  saying  a  prayer.  It  was  not  at  all  done  as  an  act 
of  ostentation — indeed  the  women's  backs  might  be  turned  to  the 
company  at  the  tune — but  appeared  much  more  like  a  ceremony 
of  private  devotion.  The  posture  of  the  liands  whilst  clapp^ 
together  is  the  same  as  that  of  Europeans  and  Japanese  and  ko 
many  races,  during  prayer. 

The  chief  dressed  his  son's  head  himself.  Tlie  bead  dull- 
ing consisted  in  shaving  off  all  the  boy's  wool,  except  a  verticil 
ridge  which  was  left  intact  at  the  back»  and  looked  sonift* 
what  like  the  crest  of  a  Greek  helmet,  and  in  ftmftftring  the 


nJI   ISLANDS. 


329 


'hole  of  the  shaved   part  with   a  thick  coating  of  a  bright 
ermilion  red. 

We  drank  kaava  and  taated  Fijian  jjuddings,  which  are 
ntinous  serai-fluid  masses,  made  of  taro  and  cocoanut,  and 
tvoared  with  molasses.  The  puddings  are  kept  done  up  in  a 
of  banana  leaf,  and  are  very  nasty»  though  specially  prepared 
a  luxury  on  this  occasion.  The  cluef  showed  us  two  clubs, 
imily  heirlooms,  which  had  killed  a  large  nnmljer  of  illustrioua 
emies ;  b\it  since,  as  he  told  us,  they  are  always  kept  very 
irefully  oiled,  just  as  we  oil  our  cricket  bats,  there  was  no  hair 
remains  of  blood  or  brains  about  them. 
It  was  past  noon  before  the  people  began  to  assemble  in 
msiderable  numbers,  and  seat  themselves  on  the  banks  and 
ground,  comraaTiding  a  view  of  the  dancing-place.  The 
g  was  begun  by  the  body  of  young  men  wliich  I  had 
seen  practising  the  same  dance  for  this  grand  occasion 
Bureta,  in  Ovalau. 

ere  were  about  80  men  in  this  company.  A  party  stood 
ther  in  the  centre  and  kept  up  a  sort  of  chant,  one  of  their 
mber  beating  time  with  two  sticks  upon  a  small  har  of  light 
,  which  was  held  by  the  hands  of  another.  The  remainder 
round  to  the  chorus  in  a  ring,  but  every  now  and  then, 
anges  between  members  of  the  ring  and  chorus  took  place, 
e  of  tlie  chants  I  took  down  as  "  Raihi  val  sol  sate  &  dfirnm." 
last  sound  was  uttered  with  a  peculiar  lingering  humming 
The  words  chanted,  usually  have  no  meaning,  corre- 
to  our  fal  la  la,  and  similar  sounds. 
e  chant  was  commenced  always  as  a  solo,  the  chorus 
ining  in  after  the  first  few  notes.  Combined  with  the  music, 
ith  excellent  effect  at  various  stages  of  the  dance,  was  the 
d  clapping  of  hands,  which  was  done  in  most  perfect  time, 
claps  of  all  the  dancers  and  chorus  sounding  as  ona  Two 
nds  of  claps  were  used,  one  with  the  hands  hollowed,  and  the 
tlier  with  them  flat.  The  two  sounds  thus  produced  served 
rther  to  diversiiy  the  effect,  and  there  was  also  added  a  loud 
uill  cry  used  in  some  of  the  figures  just  before  their  conclusion, 
d  uttered  by  one  performer  only,  and  which  came  in  very 
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The  (lancing  consisted  in  most  varied  motions  of  tbe  he 
arms,  body,  and  legs,  the  same  motions  exactly  being  gone 
through  by  every  member  of  the  circle  in  most  perfect  time. 
At  one  time  the  head  and  shouldei-s  were  bent  forward,  and  the 
hands  swnng  clapping  together,  at  the  same  time  as  short  side 
steps  were  made,  carrying  the  performers  round  in  the  circle. 
Th«fa  a  half-squatting  position  was  suddenly  assumed  and  the 
head  was  thi-own  first  on  to  one  shoulder,  then  the  other.  Then 
the  performers  would  move  on  again,  and  stretch  their  arms  out 
with  a  fixed  gaze,  as  if  shooting  with  tbe  bow.  The  motioos 
were  none  of  them  very  quick,  and  none  very  fantastic. 

The  men  wore  fringes  of  various  kind;?,  hanging  from  round 
their  waists,  mostly  a  combination  of  the  j'fellow  and  red  Panda- 
nus  leaf  strips  and  the  black  fibrous  girdles  of  the  fungus 
{Jihizomorpkn}.  Most  of  them  had  also  fringes  of  Ehizomnrplui 
just  below  tlie  knee,  often  with  beads  strung  upon  them.  All 
had  their  bodies  well  covered  with  cocoanut  oil,  and  their  hair 
trimmed  with  great  care. 

By  the  time  the  first  dance  was  over,  there  vaa  a  dense 
concourse  of  spectators  round  the  Green.  The  missionary 
arrived,  a  table  was  set  out  under  a  tree  opposite  the  chiefs 
house,  and  tliree  native  teachers,  two  of  them  Tongan  men,  sat 
behind  it  to  receive  the  money.  The  inhabitants  of  the  various 
viUages  and  smaller  districts  now  advanced  in  separate  troops, 
walking  up  in  single  file  to  tlio  table  and  throwing  down,  each 
man  or  woman,  their  contributions  upon  it,  with  as  loud  a  nUtle 
as  possible. 

As  each  contiibution  fell,  the  three  teachers  and  some  of  the 
members  of  a  farther  large  body  of  teachers  from  the  cd 
who  were  squatting  close  by,  shouted  "  Viiiaka,  vinaka  "  (slowly), 
*'  Vinaka,  vinaka,  vinaka  "  (quickly),  which  means  "good,  pooi* 
or  "hear,  hear."  Many  bystanders  joined  in  the  applauses 
The  money  consisted  of  all  sorts  of  silver  coins,  and  a  very  few 
copper  ones,  and  over  £100  must  have  been  collected  in  coin. 

The  people  of  the  various  villages,  and  the  districts  subject 
to  the  chiefs  of  these,  prepare  dances  for  this  yearly  occasion  for 
many  months,  and  they  vie  with  one  another  in  the  splend^mr 
and  jwrfection  of  the  performance.     As  each  band  came  up  and 
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e  its  contribution,  a  part  or  the  whole  of  it  at  once  proceeded 
perform  the  preparetl  dance^  and  when  ihia  was  over  another 
y  approached  the  table,  and  so  on. 

The  people  as  tliey  filed  up  to  the  table  formed  a  wondeifnl 
»ectacle.     The  girls  wore  most  of  them  without  coverings  to 
eir  breasta,  but  the  upper  parts  of  their  bodies  were  literally 
inning  with  cocoanut  oil,  and  glistened  in  the  sun.    The  ften 
id    boys   were   painted   in    all    imaginable    ways,  with    three 
ilours,  red,  black,  and  blue.     There  were  Wesleyans  with  face 
ttl  body  all  red,  others  with  them  all  blackened  soot  black,  others 
ith  one  half  the  face  red,  the  other  black.     Some  had  the  face 
d  and  the  body  black,  and  vice  versd.     Some  were  spotted  all 
rer  with  red  and  black.     Some  liad  black  spectacles  painted 
^onnd    the   eyes.     Some    had    a   black  forehead   and  red  chin. 
Some  were  blue  spotted,  or  striped  on  the  face  with  blue,  and 
on  to  infinite  variety.     How  amused  would  John  Wesley  have 
if  he  could  have  seen  his  Fijian  followers  in  such  guise  ■ 
or  many  of  the  dances  the   men   were  most  elaborately 
Tliey  were  covered  with  festoons  of  the  finest  gauzy 
tappa,  or  cuticle  of  the  shoot  of  the  cocoanut  tree.     These 
g  in  long  folds  from  the  backs  of  their  heads*  and  were 
pped  round  their  bodies  as  far  as  up  to  the  armpits  and 
ng  from  the  waist  down  to  the  knees  in  such  quantity  as  to 
ck  out  almost  in  crinoline  fashion.     Round  the  men's  heads 
re  turbans,  or  high  cylindrical  tubes  or  mitres  of  white  tappa, 
rhilst  hanging  on  tlieir  breasts  wore  pearl   oyster  shells   set 
teeth,  the  most  valuable  ornament  which  a  Fijian 
,  and  which  he  is  forbidden  by  the  chiefs  to  sell. 
Some  of  the  men  had   remarkable  head-dresses.      One  of 
cm  for  iuptance  Imd,  sticking  out  from  the  front  of  his  head, 
d  secured  in  his  liair,  a  pair  of  light  thin  twigs  of  wood,  which 
re  a  yartl  in  length.     They  were  slightly  bent  over  in  front  of 
foce»  and  at  their  extn*mities  were  fastened  plumes  of  red 
(hers.     The  whole  waa  elaborately  decorated.    As  he  danced, 
red  plumes  swayed  and  shook  at  each  jerk  of  his  head  with 
t  effect 

The  most  interesting  dances  were  a  Club  Dance  and  a  Fan 
in  each  of  which  a  large  body  of  full-grown  fighting  men, 
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some  of  them  with  grey  beards,  performed.  In  all  the 
except  the  first  one  already  described,  tlie  chorus  sat  on 
gTOimd  at  a  corner  of  the  01*660,  and  usually  contained  tj 
number  of  small  girls  and  boys,  and  used  in  addition  to  the 
wooden  drum,  a  number  of  long  bamboo  joints  open  at  tha 
upper  end,  which,  when  held  vertically  and  struck  on  tl4J 
ground,  give  out  a  peculiar  booming  note. 

In  each  of  the  dances  there  was  a  leader,  who  gave  Che  wori] 
of  command  for  the  changes  in  the  figures,  and  his  pait 
especially  prominent  in  the  Club  Dance.  In  this  dance  all  the 
attitudes  of  advance,  retreat,  and  the  striking  of  the  blow,  were 
gone  through  with  various  manceuvTes,  such  as  the  forming  of 
single  file  and  of  column.  Clubs  are  carefully  decorated  when 
used  for  dancing;  some  clubs  indeed  seem  to  be  kept  for  dandog 
with,  and  to  correspond  to  our  Court  swords  in  being  merely 
decorative.  There  are  flat  epnces  near  the  heads  of  the  curved 
clubs,  which  on  festive  occasions  are  freshly  smeared  with  wd, 
blue,  or  white  paint.  Coloured  strips  of  Screw-pine  leaf  an 
often  wound  round  the  clulw,  and  some  clubs  are  decked  with 
beads  struug  on  Eliizomorpha  fibres.  Thackombau's  son's  club 
was,  as  1  have  said,  freshly  painted  blue  near  the  top.  Thackoic- 
bau  on  State  occasions  had  a  decorated  club  carried  before  him, 
just  as  at  home  tlie  Vice-Chancellor  of  Oxford,  and  even  the  Pies- 
dent  of  the  Royal  Society.  No  doubt  at  some  future  time,  when 
fire-arms  have  been  superseded,  rudimentary  guns,  richly  otm- 
mented,  will  be  carried  in  stAte  before  distinguished  personagei 

In  the  Fan  Dance,  all  the  dancers  were  provided  with  a  tm 
of  tappa  stretched  on  a  wooden  frame.  They  divided  themselTei 
into  two  parties,  which  formed  into  single  file  in  the  same  lioa 
with  one  another,  but  with  a  considerable  interval  between  tht 
two  parties.  The  two  bands  took  up  the  chant  and  danced 
alternately,  answering  each  other  as  it  were.  The  fans  wen 
waved  in  various  attitudes,  and  at  the  end  of  each  movement 
thrown  suddenly  up  over  the  head  (still  held  in  the  hands),  a 
wild  war-cry,  uttered  by  the  whole  line  simultaneously,  ucciflD- 
panying  the  movement.  The  war-cry  was  of  a  single  prolong«*l 
higli-pitched  note,  and  sounded  intensely  savage. 

In  another  dance,  perfonned  by  a  laige  body  of  men,  aboot 
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120  I  think,  the  dancers  formed  a  sort  of  rectangular  group, 
imngiDg  themselves  in  eight  rows,  the  leader  being  in  the  centre 
flf  the  front  row.  Once  or  twice  the  leader  came  forward  to  the 
ehonn,  and  addressed  a  few  words  in  a  dramatic  manner  partly 
to  tfaem,  exhorting  them  to  do  their  duty  well,  partly  to  the 
HiwAitoira. 

A  club  dance  by  boys  was  one  of  the  perfonnances.  Tn  one 
figure  of  this  the  boys,  standing  in  a  line  with  their  bodies  bent 
fonrBTds,  jerked  their  hips  with  a  most  astonishing  facility,  first 
to  one  side  and  then  to  the  other.  The  motion,  especially  in 
cues  where  the  boys  liad  a  large  qunntity  of  tappa  projecting 
Iduod  as  a  sort  of  bustle,  was  most  ludicrous,  and  the  audience, 
instead  of  crying  the  oft  repeated  "  Vinaka,  vinftka,"  fairly 
ikmted  with  langhter. 

A  band  of  women  of  the  district,  headed  by  the  Queen  of 
Heva  and  her  daughter,  who  were  both  dressed  in  bright  blue 
ttripcii  prints,  marched  slowly  forwards  across  the  Green  to 
depfieit  th*»ir  offerings,  singing  a  chant,  descriptive  of  various 
iaddents  from  the  New  Testament,  the  descriptive  part  being 
»  solo,  whilst  the  whole  baud  joined  in  a  constantly  repeated 
chorus  containing  the  words  Alklujah,  Amen.  This  song  was 
ID  lieu  of  a  dunce. 

The  principal  interest  of  the  performances,  however,  lay  in 
4fi  obvious  fact  that  here  were  to  be  observed  the  germs  of  the 
dnma,  of  vocal  and  instrumental  music,  and  of  poetiy,  in  almost 
^Iku  most  primitive  condition  in  development  In  these  Fijian 
*l*ncc8  they  are  all  still  intimately  c^mnected  together,  and  are 
KCQ  to  arise  directly  out  of  one  another,  having  not  as  yet 
J^died  the  stage  of  separation. 

The  dance  is  evidently  first  invented  by  the  savage,  then 
'Rythmical  vocal  sounds  are  used  by  the  dancers  to  accompany 
It.  and  simple  instrximcnts  of  percussion  are  employed  to  keep 
^Qd«.  As  the  dance  becomes  gradually  more  varied  and  complex, 
^  aoeompanyists  are  separated  as  an  orchestra,  the  actual  per- 
"ivnien  joining  less  and  less  in  the  vocal  part  until,  as  here,  they 
''Merely  utter  a  single  loud  cry  or  note  occasionally  during  the 
da&oe. 

The  instrumental  music  of  the  orchestra  remains  long  sub- 
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ordinate  to  the  vocal  and  very  simple,  being  repnisented  at  Fiji^ 
as  described,  by  the  single  small  wooden  dnims  and  the  bauiboos. 
The  orchestra,  continuing  its  perfonnance  in  short  intervals  in 
the  dancing,  and  commenciDg  somewhat  before  the  first  %urefl, 
in  order  to  allow  the  dancers  to  be  ready  to  take  up  the  measure, 
as  was  the  ease  at  Nakello,  conies  at  length  to  i)erfonn  solos ;  and 
hence  the  orif^n  of  muHic  apart  from  dancing.  The  gradual  com- 
plication of  tlie  music  and  improvement  and  multiplication  of 
instruments  follows,  until  vocal  and  iustrumeutal  music  change 
places  in  importance  and  become  also  at  length  separateil  from 
one  another. 

The  dances  being  descriptive  of  victorious  battles  and  such 
exploits,  the  chants^  at  first  mere  musical  suiinds  imd  war-cries, 
become  short  descriptions  of  the  fight,  or  praises  of  the  warnotv. 
and  hence  the  origin  of  poetry.  1  could  get  no  explanation  of  the 
meaning  of  the  chants  used  at  Nakello ;  as  far  as  I  could  gather, 
they  were  without  meaning,  mere  convenient  sounds  ;  but  Fijian 
songs  do  exist,  for  Joe,  our  pilot,  sang  part  of  one  one  day  and 
explained  that  it  related  to  the  superiority  of  the  Mbau  men  to 
the  Eewa  men. 

The  origin  of  the  drama  is  clearly  seen  in  the  stepping 
forwaixi  of  the  leader  of  the  dance,  as  described,  and  dramatic 
enunciation  by  him  of  a  short  speech.  A  further  step  was  to 
be  seen  in  one  of  the  other  dances,  when  the  leader,  before  Im 
troop  came  on  to  the  ground,  rushed  forward  brandishing  two 
spears  in  his  hands,  and  gave  a  short  harangue  descriptive  of 
what  he  was  going  to  do. 

The  separation  of  the  dancers  in  the  Fan  Dance  into  two 
parties,  performing  alternately  and  responsively,  is  also  interest- 
ing, and  brought  the  Greek  chorus  and  drama  into  one'd 
thoughts.  It  was  of  course  not  necessary  to  have  recourse  to 
Fiji  in  order  to  trace  the  origin  of  dancing,  music,  and  the 
drama.  This  lias  been  done  fully  long  ago.  But  nowliere,  1 
believe,  is  the  primitive  combination  of  these  arts  so  forcibly 
brought  before  the  view,  as  a  matter  of  present-day  occurrence, 
us  in  this  group  of  islands. 

The  most  extraordinary  feature  in  the  Nakello  perforuianoi 
was  the  extreme  order  and  decorum  of  this  concourse  of  three  ut 
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•thousand  people.     It  seemed  astoundiag,  whilst  looking  on 

these  blue,  red,  and  black-painted  Fijians  dourishing  their 

lbs  and  shouting  their  war-cries,  to  reflect  that  this  was  a 
Wodejan  Uissionary  meeting.  The  repre^^entativeof  the  power 
which  has  tamed  these  savages  was  a  little  missionarj',  with 
koeted  white  tall  hat  and  coat  out  at  elbows,  who  stood  beside 
■Band  who  took  no  pn^mineut  ]>ari  in  tlie  ceremonies,  but  yet 
M  fall  sway  over  the  whole,  no  dance  having  been  prepared 
without  his  previous  sanction. 

There  could  be  no  doubt  as  to  the  amount  of  good  which 
had  been  done  to  these  people,  and  it  is  sincerely  to  be  hoped 
tkt  the  We8le3ran  Missionaries  will  be  left  unmolested  to  con- 
tinue the  work  in  which  they  have  been  so  successful,  and  whicli 
they  have  begun  and  carried  out  often  at  the  risk,  in  some 
mrtances  with  the  loss,  of  their  lives. 

The  men  and  children  attending  the  meeting  vied  with  one 
mother  in  getting  money  to  contribute,  and  were  ready  to  sell 
ttjthing  they  had  almost  for  what  we  would  give  them.  One 
hoy  pestered  us  to  buy  an  old  hen,  and  followed  us  about  with 
the  hold.  Others  sold  us  clubs  and  ornaments.  The  great  wish 
^^  to  have  several  pieces  of  silver  to  make  a  rattle  on  the  table, 
*nd  two  sixpiences  were  worth  much  more  than  a  shilling,  two 
■hillings  more  than  half-a-crown.  Immediately  the  ceremony 
*w  over  everything  went  up  in  value,  and  a  good  many  articles 
Pressed  on  us  before,  were  not  now  to  be  had  at  any  price. 

■Amongst  the  crowd  was  an  Albino  Boy,  He  was  perfectly 
^hite.  his  skin  having  a  peculiar  look,  almost  as  if  covered  with 
*  white  powder,  in  places.  His  eyes  appeared  as  if  the  iris  were 
of  a  pttle-grey  colour.  He  hid  his  «yes  either  from  the  light  or 
^uae  of  shyness.  His  parents  said  he  could  see  perfectly. 
'  <^uld  not  examine  him  closely  as  he  roared  at  the  prospect 
Albinos  seem  unusually  common  amongst  Melanesians,  and  are 
^'Wantly  mentioned  by  travellers.  Hence  these  savages, 
*^  first  seeing  WTiites,  no  doubt  often  took  them  for  a 
'^  of  Albinos.  I  saw  several  hunch-backed  dwaHs  amongst 
Afeowwd. 

We  sailed  from  tlie  Wai  Levu,  or  Rewa  River,  to  Kandavu, 
stopping  at  a  small  island  on  the  way,  to  buy  a  pig  and  some 
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fowls.  A  voyage  in  an  opeu  boat  has  many  discomforts,  esp*- 
cially  when  the  hoat  is  crowded.  The  managing  to  sleep  six 
together  in  the  confined  space  of  the  stem-sheets  of  a  ship's 
barge,  was  a  difQcult  matter,  especially  as  the  available  surface 
was  rendered  extremely  irregular  by  the  various  articles  necea- 
sariiy  stowed  upon  it,  such  as  provision  l>oxes  and  Ihhu"  cases. 
We  all  slept  with  our  shooting-boots  on,  to  ensure  mutual 
respect,  as  we  lay  packed  like  herrings  in  a  barrel.  On  the 
whole  the  trip  was  pleaaant  enough,  and  the  inconveoiencei 
as  nothing  compai-ed  with  the  interest  of  a  visit  to  such  places 
as  Mbau  and  Viti  Levu. 

One  feature  of  iutL-rest  in  the  Fijis,  which  I  have  forgotten  to 
mention,  arises  from  the  impoitation  of  labour.  At  Levukaare 
to  be  seen  men  from  the  New  Hebrides  and  Solomon  Islandeis 
Further,  the  curious  straight-haired  most  cliaracteristically 
featured  Tokelau  race,  or  Union  Islanders,  mostly  girls:  also 
Tongans  and  Samoans  and  a  few  Negroes  from  the  Unil«l 
States.  RepresentativeH  from  almost  all  Polynesia,  assemUe 
here  and  may  be  studied  by  the  Anthropologist. 

Nothing  surprised  me  more  than  the  great  power  of  ihc 
chiefs  in  Fiji,  and  the  alisolute  subserviency  of  the  lower  classes 
to  them.  The  reality  of  the  various  grades  of  rank  amongst  sucJi 
savages,  and  the  abject  condition  of  tlie  slaves,  wei*e  facts  whicli 
I  had  not  previously  realized. 

Facial  expression  is  far  less  marked  in  the  Fijians  than  tb0 
Tongans.  Amongst  the  lower  classes  there  is  a  remarkable 
want  of  expression ;  there  is  also,  as  far  as  I  saw,  entire  absenon 
of  gesticulation  during  conversation.  The  methods  of  affinni- 
tion  and  beckoning  are  the  ^ame  as  in  Tonga ;  the  throwing  up 
of  the  head  in  aQlrmation  is  common  to  many  races,  being  usw 
by  the  New  Zealanders,  Abyssinians,  and  Tagals  of  Luxon.*  I^ 
forehead  muscles  are  little  used,  at  least  by  the  ordinary  people- 
Amongst  the  families  of  the  chiefs  there  is  much  Tongau  blood. 
Thackombau  wrinkled  his  forehead  constantly  during  his  co^' 
versation  with  our  party,  and  one  of  the  mountaineers,  prisoned 
whom  I  saw  at  livoni  in  Ovalau,  knit  his  brows  frequently 
when  I  was  asking  him  about  his  eating  human  flesh. 

*  C.  Danviu,  *'The  Expreasioua  of  the  Emotionfl,**  }\.  STfi. 
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Our  interpreter,  an  EnglisLiuau,  who  bad  married  a  Fijian 
Ionian,  and  who  knew  the  |)e<.»ple  well,  told  me  that  old  women 
MOtetiines  clap  the  hands  twice  in  expressing  astonishment. 
Tliis  habit  of  expression  is  evidently  derived  from  the  clai>piug 
of  bands  in  expressing  respect  to  a  chief,  and  b  interesting  as 
sbwing  Low  peculiar  means  of  expression  may  thus  be  of 
entirely  artificial  origin.  The  clapping  of  hands  is  used  as  a 
ceremony  of  respect  to  superiors  in  Japan,  as  at  the  funeral  of 
Okobo,  the  minister  lately  assassinated  in  Yedo,  at  which  "  all 
pnacut  saluted  the  deceased  with  three  claps  of  the  hands."* 

The  interpreter  further  said  that  the  mountaineers  in  express- 
ing astonishment,  shake  backward  and  forwards  transversely 
ooce  or  twice,  the  right  hand  held  hanging  back  foremost  from 
toe  half-extended  arm  ;  a  similar  gesture  is  stated  by  Diirwin  to 
h  lued  by  Xortheru  Austndiau  natives,  to  express  negation. 

A  short  click  made  with  the  tongue  and  repeated  several 
tUDee,  is  also  used  by  the  mountaineers  to  express  astonishment, 
ud  also  to  express  pain,  as  on  striking  tike  foot  against  a  stone, 
w  even  by  a  man  when  hit  by  a  bullet,  louder  exclamation 
Wng  repressetl  through  bravery.  Tlie  same  sound  is  used  by  us 
i&  pain,  bat  more  often  to  express  disaif{>ointment,  as  on  saying 
■»hAt  a  pity  I  " 

The  audience  at  Nakello.  when  they  shouted  with  laughter, 
Jttodnced  a  general  sound  exactly  like  that  proceeding  from  a 
Euvpean  audience.  No  doubt  the  sound  of  laughter  is  one  of 
the  very  earliest  and  oldest  of  human  cries.  It  is  certainly  an 
tetoniabing  sound,  and  one  that  it  is  very  ditticult  to  listen  to  and 
W»I)*ze  without  pi>}judice  and  a  remote  feeling  of  sympathy. 
^  best  way  to  study  it  that  I  know,  is  to  seize  on  opportunities 
*hen  one  is  being  constantly  interrupted,  say  at  one's  club,  in 
•••ding  a  serious  book,  by  shouts  of  laughter  from  a  party  of 
•^'ingtrs ;  one  can  then  note  the  curious  variety  of  spasmodic 
••ftDdi  produced,  and  mar\'el  that  men  in  the  midst  of  rational 
'"iMrenation  should  Itc  comiielled  by  necessity  U*  break  nff 
*iitl(l»ijy  their  use  of  language,  and  find  relief  and  enjoyment  in 
^"^  niterance  of  j>erfectly  iuiirticulate  and  tmimal  howls,  like 
'htuse  of  the  "  Ltui"-anued  (jiblH>u." 


*  The  Ja|iao  Mail,  June  6,  187b,  p.  3<M;. 
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It  is  a  curious  fact  that  the  cries  of  the  Gibbon  are 
in  a  similar  manner  in  a  series,  on  slight  provocation, 
one    lately   in    the   Zoological    Gardens,   Regents    Park,   wjis 
in  the  proper  mood,  a   very  slight  snatch  of  a  whistle  froi 
the  keeper  would  set  the  animal  off  into  the  utterance  of 
regular  peal  of  howls,  which  appeared  to  follow  one  ai 
spaamodically. 

Cicatrization  of  the  akin  is  practised  by  the  Fijians,  but 
scars  produced  ar«  not  so  much  raised  as  are  those  of  the  men  of 
Api  in  the  New  Hebrides.  I  saw  a  series  of  cii'cles  thus  marked 
on  one  chiefs  arm ;  he  said  they  were  done  with  a  fire  stick,  and 
on  tlie  occasion  of  tlie  death  of  a  relation,  or  out  of  respect  m 
the  death  of  u  chief  In  the  women,  scara  are  sometimes  niAde 
to  enhance?  beauty.  Young  boys  when  troublesome,  are  wine- 
times  caught  by  the  old  men,  and  have  their  fleah  gashed  in 
various  places  to  make  them  sore,  and  keep  them  quiet  for  a 
time.  The  little  finger  is  commonly  absent  on  the  right  hand, 
having  been  cut  off  as  a  ceremony. 

With   regard  to  Fijian  weapons,  the  annexed 
figure    represents   a  well-known   wooden   weapon, 
which   consists  of  a  slender  handle  about  a  foot 
^^^^^^^  in  length,  and  a  heavy  rounded  knob  cut  out  of  tii« 

^^f        same  piece ;  the  knob  is  in  fact  the  base  of  the  li«e 

V  stem,  from  which  the  weapon  is  made.    The  weajfon 

■  is  one  of  the  commonest  nf  those  brought  to  Eorop? 
I  from  Fiji,  and  exhibited  in  museums.  It  is  Doka 
I  club,  as   it  is   usually  called  and   labelled,  hut  » 

■  missile  weapon,  which  is  thrown  with  great  farce 
I  with  the  hand,  revolving  rapidly  in  the  air  fia  it 
I  flies,  and  striking  a  very  formidable  blow,  often  in 
I  the  face.  Settlers  in  Fiji  told  me  it  was  the  odIt 
I  native  weapon  which  they  feared  when  fighting  with 
"  Fijians.     The  native  name  of  the  weapon  is  "Ula," 

Tlie  head  of  the  ula  is  usually  beset  with  a  ciwleof 
large  oval  knobs,  as  shown  in  the  tigiire.  These  knobs  »n» 
the  stumps  of  the  lateral  roots  of  the  tree,  from  which  ibtt 
weapon  is  cut  When  the  ula  ia  carved  out  of  solid  wood,  a 
circle  of  knobs  is  often  cut  round  the  head  of  it,  in  imitation  uf 
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B6  denved  in  the  original  weapon  from  the  lateral  root 
stuinp3.     Some  iilas  have  perfectly  smooth  heads. 

With  regjuii  to  CaniiibalLain,  I  gather  many  of  the  following 
detaila  from  our  interpreter :  When  \i3it0rs  of  distinction  paid  a 
great  chief  a  visit,  he  was  expected  to  provide  human  flesh  for 
their  entertainment.  If  there  were  no  prisouers,  a  man  whose 
special  ottice  it  was  to  obtain  such  food  for  the  chief,  went  in 
search  and  often  killed  some  girl  or  woman  he  met  with  alone, 
belonging  to  a  village  not  far  otf. 

Young  woman  was  considered  to  be  the  best  eating ; 
Europeans  were  not  thought  so  good  to-  eat  as  natives,  no 
doubt  because  of  their  very  mixed  diet,  and  much  greater 
coDSumptioD  of  animal  food.  The  bodies  were  prepared  with 
care  for  cooking,  and  were  usuaUy  baked  in  the  well-known 
oven  in  the  ground.  A  special  vegetable,  a  species  of  Solanum 
(&  anthropophagoruvi),  wiw  eaten  with  the  baked  flesh, 
just  as  was  the  case  in  New  Zealand.  The  vegetable  was 
eaten  with  human  flesh  as  a  suitable  coiidimeut,  not  as  au 
antidote.  There  is  no  reason  to  supptose  that  ill  efl'ccts  fol- 
lowed the  eating  of  human  flesh  any  more  than  from  the 
consumption  of  any  other  kind  of  flesh.  Tlie  sturdy  health  of 
the  grey-haired  Thockombau  is  sufhcient  evidence  against  such 
a  supposition. 

The  flesh  was  eaten  cold  as  well  as  hot,  and  the  cold  cooked 
flesh  was  often  sent  as  a  present  to  a  distance  by  one  chief  to 
another.  A  four-pronged  fork  of  wood  was  used  in  eating 
human  flesh,  and  was  held  more  or  less  sacred,  but  it  was  also 
used  for  eating  other  food  occ^onally. 

The  New  Zealanders  were,  however,  probably  the  most  pro- 
fusely cannibal  race  that  has  existed.  As  many  as  1,000  New 
Zealand  prisoners  have  been  slaughtered  at  one  time  after  a 
successful  battle,  that  their  bodies  miglit  be  put  into  the  ovens. 

In  182S,  the  captain  of  an  English  merchaut  ship,  named 
Stewart,  made  an  agreement  with  a  tribe  of  Maoris  under  a 
renowned  chief,  Te  Rauparaha,  to  convey  a  war  party  to  a 
distant  village  on  the  coast,  for  the  remunemtion  of  a  cai^o  uf 
New  Zealand  flax.  The  warriors  were  landed  at  night,  exter- 
minated the  village,  and  brought  off  the  bodies  of  tlic  slain  to 
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tlieir  way  through  the  islands,  killing  the  Maorioris  as  tl 
rB(|Hij*ed  Lheiu  lor  fo(jd,  and  luakiug  tlie  victims  dii;  the  uv< 
they  were  to  }ye  cooked  in,  and  collect  wood  for  the  purpoact 
Their  objiict  in  rroiiig  t4>  the  ishiiul  was  tx)  feed  upon  the 
habitants,  a  Maori  who  had  visited  the  islands,  when  engaged 
a  seaman  on  a  European  vessel,  having  reported  the  islanden  as 
plump  ftnd  well  fed. 

Whilst  the  New  Zealandeis  considered  the   jmliua   of 


njl  ISLANDS.  341 

th^h.*  Not  more  than  five-and-twenty  years  ago,  Wliite  resi- 
dents are  said  to  have  joined  the  natives  in  their  cannibal  feasts 
at  Ovalau,  Fiji.t 

Whilst  we  were  at  Fiji,   the   burning  question   with   the 

settlers  was  whether  the  group  Mas  to  be  annexed   by  Great 

Britain  or  not     The  planters  and  all  the  store-keepers  were 

eagerly  hoping  for  the  annexation,  and  many  had  staked  their 

fortunes  on  the  event.      The  missionaries,  on  the  other  hand, 

'^'^Te  praying  in  the  best  interests  of  the  natives,  as  they  viewed 

thexn,  that  the  place  might  remain  as  it  was.     The  result  is  well- 

MiO'wn ;  the  Fijis  are  now  Britisk      Thackombau  and  his  suite 

^^ei«  taken  to  Sydney  for  a  trip  in  a  man-of-war,  and  they 

''etmned  bringing  the  measles  with  them,  by  which  about  one- 

*^^iir«d  of  the  native  population  was  at  once  swept  off. 

"•■  C.  Wilkes,  "  Narrative  of  U.S.  Exploring  Expedition,"  Vol  V, 
P-   lOl.    New  York,  1856. 

"t~  J.  SyRwee,  "China,  Australia,  and  the  Pacific  Islands,^  p.  151. 
^^<^><i(Hi,  1857. 
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CHAPTER  XIV. 
NEW  HEBRIDES.    CAPE  YORK.     TORRES  STRAITS. 

^|ii  Iflbuid,  New  Hebridea.  Fringing  Reefa.  Proofs  of  Elevation.  ConI 
Living  Detached.  Natives  of  Api,  tbeir  Omaiuenta  and  WeapOM. 
Condition  of  Returned  Labourers.  Expression  of  the  Exootioiw. 
Raine  lalajid.  Its  Geological  Structure.  Its  Vegetation.  Nesting 
of  Wideawakes.  Oanneta  and  Frigate  Birds.  Dead  Tnrllea. 
Someract,  Cape  York.  Nests  of  White  Ants.  Combination  of  lodiaa 
and  Australian  Features  in  the  Vegetatioo.  Yariona  Birda^  Hatatt 
of  tlie  Rifle  Bird.  Birds  Fertilizing  Plants.  Camp  of  the  Bladti, 
liabits  of  these  Natives.  Curious  mode  of  Smoking.  Food  ol  lh« 
Blacks.  They  Cannot  Count  Higher  than  Throe.  Abaolnte  Nuditj 
of  the  Men.  Coral  Flata.  Colleetion  of  Savage  Weapons  at  Cape 
York.  Wednesday  laland,  Torres  Straits.  Structure  of  Coral  Flat& 
Giant  Clam.  Native  Graves.  Booby  Island.  A  Halting  PUoe  for 
Birda  during  Migration.  Many  Land  Birds  on  an  Almost  Bare 
Rock, 

Xpl    Island,    Mew     HekHdes,    Aavnst    istli,     1974. — We     lefl 

Kaudavn  ou  Aii^st  11th,  and  made  a  week's  run  before 
the  trade  wind  to  the  island  of  Api,  in  the  New  Hebrides, 
having  on  board  the  ship  aome  labourers,  natives  of  that  island. 
who  had  worked  out  their  time  in  Fiji,  and  were  to  be  returned 
to  their  home. 

We  were  off  the  cast  coast  of  Api,  on  August  18th,  having 
passed  several  small  adjacent  islets,  "  Tliree-hill "  island  amongst 
them,  all  volcanic.  Api  lies  south  of  AmbrTinand  Malicolo,  and 
between  the^e  islands  and  Efate  or  Sandwich  Island,  It  is  in 
about  the  ssime  latitude  aa  the  northern  part  of  the  Fiji  gnmp. 
Tlie  island  is  upwards  of  20  miles  long  and  its  highest  peak  ia 
about  1,500  feet  above  sea-level. 

The  island  rises  in  steep  slopes  from  the  sea  with  here  and 
there  only  a  stretch  of  flat  shore  land.  It  consists  of  a  series  uf 
]>eaka  and  steep-sided  valleys  and  ridges.  The  whole  is  entirely 
covered  with  the  densest  possible  vegetation,  excepting  on  Toy 
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ita,  with  dillJciilty  diacerued  with  a  glass,  where  pluts  are 
fcjed  b}'  the  natives  for  cultivation. 

I  The  sliip  steamed  close  in  to  the  island,  opposite  a  spot  where 
^lley  terminated  t-owards  the  sea  with  a  Avidened  mouth, 
fteutly  containing  a  river.  There  was  a  stretch  of  tlat  land 
the  bottom  of  the  valley  on  which  were  conspicuous  amongst 
I  other  foliage  some  cocoanut  palms  and  another  species  of 
wn.  As  we  came  near  natives  appeared  on  the  shore,  some 
iJig  in  the  bushes,  others  running  along  at  full  speed,  whilst 
B.«  shouted  a  loud  **  hoa."  One  man  stood  on  tlie  shore  and 
ired  a  green  branch  with  untiring  perseverance. 

These  natives  were  said  to   be   hostile  and  dangerous,  and 

ftefore  the  first  party,  the  "  Captain's,"  which   landed,   was 

Led,  but  the  returned  labourers  acted  as  an  introduction  and 

matters  smooth;    still,  as  all  the  natives  were  armed, 

ler  with  bows  and  poisoned  arrows,  clubs,  or  trade  muskets, 

as  the  inhabitants  of  these  islands  are  noted  for  treachery, 

Icjne  was  allowed  to  leave  the  beach,  and  our  sttiy  lasted  for 

prafew  hours.     Thus  we  saw  vtry  little  of  this  island,  which 

S  certainly  never  Iwen  landed  upon  before  by  any  scientific 

pb  or  naval  officer. 

The  shore  is  made  up  of  a  banked-up  beach,  composed  of  small 

ita  of  volcanic  rock  and  volcanic  sand,  mingle<l  with  a 

(portion  of  coral  fragments,  and  is  fringed  by  a  narrow 

m  platform  of  coral,  which,  in  the  place  where  I  examined 

not  much  more  than  100  yards  wide.    The  New  Hebrides 

no  barrier  reefs  but  only  narrow  fringing  reefs.     The  cause 

i,  Dana  concludes  to  be  the  fact  that  volcanic  action  has,  in 

group  of  islands,  be(!n  very  recent.      There  are  still  several 

dve  volcanoes  in  the  group,  and  one  was  said  by  our  returned 

>arers  to  exist  in   Api.     (The  word  Api  means  in  Malay. 

**).    Submarine  ejections  of  carbonic  acid  and  the  falling  of 

dust  might  render  the  growing  of  reef  corals  round  an  active 

lie  island  neiirly  impossible. 

The  Api  shore  reef  is  remarkable  for  its  extreme  flatness. 

lost  everywhere  the  living  corals  embedded  in  it  are  growing 

ly  laterally,  the  upper  surfaces  being  dead  from  M'ant  of  suttj- 

tt  depth  of  water.      In  some  small  specimens  of  a  massive 
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I'tnites  the  consequent  Oatteuiug  of  the  top  and  expansion  ot 
the  hit-enil   ihiutusians  was  most  excellently  shown  in  p 
convenient  for  niiweum  puriiosc^. 

The  Coiuls,  whiuli  wei-e  tew  in  numl>er  of  species,  were  fin' 
grown  towards  the  outer  vei-ge  of  the  reef,  as  is  always  the 
on  shore  platforms,  the  very  opposite  condition   to  that  whid 
huKU  in  ciine  of  harrier  ix'efs.     In  some  places  were  deep  hole 
in    the  coral  platform,  reminding  one  of  glacier  crevasses  oi 
H  small  scalt^,  eviilontly  arising  from  the  loose   nature  of 
slopiujf  l>eiu>h  on  which  the  coral  structure  here  rests.      On  thi 
reef  rest  weathered  remains  of  a  more  ancient  shore  platfa 
wl)i('h  nn^  honey-combed  Jind  wnve-wom.      The  rock  composiu 
theni  is,  however,  undoubtedly  in  silii,  and  proves  elevatia^a 
the  islands  to  the  extent  of  five  feet  or  so.      Similar  fragid^^| 
of  ruisril  reef  were  found  by  Air.  Mun*ay  at  a  short  distance  n 
the  bed  of  the  stream  already  mentioned.     A  massive  porites  wa* 
one  of  the  corals  on  the  reef.      Some  specimens  of  this  specief 
were  unattached,  thou*(h  living,  being  in  the  form  of  rctondcd 
masses,  entirely  covered  with  living  polyps,  and  I  suppose  from 
time  to  time  rolled  over  by  tlie  waves.      They  reminded  me  of 
the  simibirly  detached  niunded  masses  formed  by  some  LicbetK 
(Lecayiara  cscidenta)^  which  are  rolled  about  over  the  land  by  tbo 
winds  as  are  these  coral  colonies  by  the  waves. 

On  the  reefs  were  comparatively  few  free  living  animaLt,  but 
here  I  saw  for  the  first  time  one  of  the  huge  St/?utptajt,  wliich  art 
abundant  amongst  the  East  Indian  Islands  and  at  the  Philippinei. 
The  animal  wfes  a  yard  long  and  two  inches  in  diameter,  Md 
looked  like  an  ugly  brown  and  black  snake.  The  iosi 
touched  one  1  knew  what  it  was,  for  I  felt  the  ancbo 
hooks  ill  its  skin  cling  to  my  hand. 

One  aiumal  on  the  reefs  I  could  not  understand  the  nature 
of.  About  six  white  tentacles,  each  nearly  six  inches  in  length, 
and  of  a  uniform  thickness  of  not  more  than  -f^th  of  an  inch, 
were  expanded  on  the  reef  in  a  radiate  manner.  On  irritatioD 
they  were  slowly  but  entirely  retracted.  I  could  not  succeed  in 
digging  the  owner  of  them  out  of  the  reef  rock.  I  have  never 
seen  tlua  animal  elsewhere. 

Above  the  shore  the  first  land  plant  met  with  is  the  ubi- 
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qoitous  tropical  Littoral  plant  (Ipotncea  pes  capras).  It  is  always 
Lbe  first  plant  alcove  the  high-water  mark  in  these  tropical 
shores.  Above  a  skirtiBg  of  this  oommenced  a  thick  growth  of 
laigiab  trees,  a  species  of  Barringtonia.  a  Fig,  and  the  common 
PuKlanns  of  the  Pacilic  Islands  occupying  tlie  shore  margin. 
A  fer  paces  inside  the  wood  it  was  gloomy,  from  the  thickness 
of  the  growth  of  trees  and  creepers  overhead.  The  same  climb- 
ing Aioidfi  grew  here  as  at  Fiji,  and  a  Dracotna  was  common,  and 
ilio  a  beautiful  climbing  Asclepiad  (Hot/a)  witli  white  waxy 
flowers,  and  one  or  two  ferns.  I  could  not  penetrate  the  wood 
fir  eoough  to  get  any  adetiuate  idea  of  the 
wUnre  of  the  vegetation.  Five  birds  were 
•bot  in  Api,  Artamus  mflalrAieus  (a  Shrike), 
»  SwuUow  {Hxrundo  Tahitiea),  a  Swift,  a 
Fmit  Pigeon,  and  the  Kingfisher  (Halcycn 
/K/iffi).     I  saw  no  sea  birds. 

Tlie  Api  men  wore  as  clothing  nothing 
bnt  a  narrow  liandage  of  dirty  European 
fabric  of  various  kinda.  They  are  a  small 
f^ce,  few,  I  shoidd  siiy,  being  alx)ve  five  feet 
in  height  Tlieir  limbs,  and  especially  their 
legB,  are  small  and  badly  shaped.  Tliey  are 
nmch  darker  in  colour  than  Fijians;  they 
*oned  quiet  enough-  Several  amongst  those 
*«  eaw  were  returned  labourers,  and  were  at 
once  known  by  their  having  fastened  to  their 
*^  cloth  the  key  of  the  chest  which  every 
Utoqrer  brings  back  with  him,  containing 
^  fruits  of  his  toil.  The  labourers  thus 
Attain  the  property  for  which  they  have 
*orked  even  in  Api.  Two  men  joined  me 
on  tbe  reef.  One  had  been  in  Queensland, 
the  other  in  Fiji  Both  spoke  a  good  deal  of 
Soglish  ;  and  one  said  he  was  willing  to  go 
to  Fiji  again. 

Nearly  all  the  men  wore  a  small  trian- 
^olar  ornament,  cut  out  of  one  of  the  septa 
the  pearly  Nautilus  shell,  and  threaded  by  the  syphon  bole  in 
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it,  tied  round  their  necks.  Many  had  broad  Hat  tortoiaeshel] 
bracelets,  and  nearly  all  earrings  made  of  narrow  strips  of  tor- 
toiseshell  moulded  iato  a  tiat  spiral,  from  which  hung  sometiiDn, 
as  ornaments,  the  tips  of  pigs'  tails. 

The  bows  used  by  the  natives  are  made  of  hard  wood.  Tk 
arrows  are  without  feathers,  but  notched  for  the  string,  and 
made  of  reeds  with  heavy  wood  ends,  and  tips  of  human 
bone.  The  tips  are  all  covered  with  poison,  which  is  in  tbt 
shape  of  a  black  incrustation.  The  arrows  have  an  elaborate 
and  artistic  coloured  decoration  in  tlie  binding  round  the  part 
where  the  bone  tips  are  inserted.  The  men  were  unwilling  to 
part  with  these  arrows,  which  they  pri2e  highly.  They  cany 
them  rolled  up  in  an  oblong  strip  of  plantain  leaf,  and  showed 
by  signs  that  they  considered  the  poison  deadly,  and  were  macb 
in  awe  of  it. 

The  men  have  all  of  them  cicatrisation  on  their  bodies, 
usually  representing  a  human  face,  and  placed  sometimes  on  tk 
shoulder,  but  mom  often  upon  the  breast,  and  sometimes  ou 
both  bi'easts.  They  understood  the  value  of  the  usual  tnik 
articles  very  well.  Knives,  tobacco,  and  pipes  were  what  they 
wanted  most,  but  they  were  not  eager  at  all  to  trade,  and  few 
weapons  or  ornaments  were  obtained  from  them.  Tlie  tortoifld' 
shell  bracelets  they  would  not  part  with  at  any  price.  Itwtt 
very  trying  to  leave  a  totally  unknown  island  like  Api  aftcrtvo 
liours  only  spent  on  the  shoi-e. 

I  had  an  opportunity  of  watching  the  expressions  of  the  Api 
men  on  board  during  the  voyage.  During  their  whole  stay  they 
had  a  peculiar  dejected  look,  and,  like  the  lower  order  of  Fijiaos, 
a  marked  want  of  expi'ession  in  conversing  with  one  another. 
In  laughing  they  were  affected  and  childlike,  or  girlish,  hiding 
their  faces  with  their  hands.  The  hands  in  doing  this  were  Lidf- 
clasped,  the  face  turned  away  on  one  side,  and  the  clasped  bands 
held  over  the  shoulder  in  front  of  the  face,  just  as  in  the  caiwof 
a  shy  child.  Oft«n  the  thumb  was  held  in  the  mouth,  the  hanJ 
half-liiding  the  face  in  laughter.  I  heard  no  loud  laughter,  but 
a  steady  look  at  one  of  the  men  nearly  always  called  forth  a  gii% 
which  expression  was  used  invariably  to  show  conaciousofin  of 
being  gazed  at    The  forehead  muscles  were  little  used.    YHxai 
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men  were  talking  amongst  themselves  their  faces  showed 
\e  expression.  Wlien  a  little  excited  they  ran  their  voices  up 
9  a  sort  of  affected  falsetto. 

Amongst  the  men  on  shore  I  noticed  a  shrugging  of  one 

older,   the  head  being  Itjant  over  towanls   the    same   side, 

ostantly  used   to  express   disinclination   to   accept  proffered 

irter,  and  a  pouting  of  the  lip,  the  under  lip  being  much  thrown 

L  was  used  ab  the  Bume  time,  or  alone,  to  expi-ess  tlie  same 

ming.    To  signify  "  Farewell/'  the  hand  was  held  up^  palm 

ards,  and  with  the  fingers  extended. 
BAlae  laumd,  Ausuat  Slut,  1974. — The  ship  ptissed  Kaine 
md  on  the  afternoon  of  August  30th,  and  anchoring  about 
miles  off.  under  the  lee  of  a  reef,  returned  and  landed  a 
y  on  the  island  next  day.  A  very  full  account  of  liiune 
Dd  is  given  by  Jukes.*  The  island  is  at  the  entrance  of  the 
Bt  usually  employed  passage  through  the  Great  Barrier  Reef  of 
Ith  Eastern  Australia.  It  is  alx)ut  three-<|uartera  of  a  mile 
g,  and  composed  of  calcareous  sand  I'ock,  closely  similar  to 
Lof  Bermuda,  excepting  that  it  is  remarkably  evenly  bedded. 
The  strata  dip  towards  the  shores  with  a  slight  inclination. 
leasured  the  dip  on  the  north-east  side  of  the  island,  near 
beacon,  and  found  it  7^*.  I  cannot  say  whether  it  is  uniform 
leund  the  island.  Towards  the  centre  the  strata  seemed  to 
horizontal.  Jukes  observed  a  similar  dipping  of  the  strata  in 
n  Island,t  but  does  not  mention  it  as  occurring  at  Kaine 
d.  This  condition  would  arise  from  the  island  being  formed 
singk^  low  sand  dune,  in  which  consohdatiou  subsequently 
place ;  though  why  a  series  of  smaller  dunes  and  ridges 
d  not  here  have  been  formed,  and  hence  a  rock  like  that  of 
uda,  with  contorted  strata,  have  arisen.  1  do  not  see  :  per- 
&om  the  conBtancy  of  the  direction  of  the  winds,  or  from  the 
ness  of  area,  or  the  absence  of  adequately  binding  plants, 
he  shore  of  Raine  Island  was  of  glistening  white  calcareous 
made  up  of  frtigmcnts  of  shells,  corals,  and  Foramiuifera. 
ediately  above  the  beach  line,  where  grass  commenced  and 
it  the  breeding-place  of  the  terns,  the  colour  of  the  sand 

*  "The  Voyage  of  the  *  Fly/"  Vol.  I,  pp.  126  and  33fe. 
t  Ibid.,  p.  T. 
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ere  ait;  no  inorL*.  Two  of  tlit'st?  are  grasses.  The 
tracta  bordering  the  shores,  wliere  no  other  plant  gro^ 
is  here  that  the  terns  breed.  I  coulil  find  no  mosa,  fern,  or 
on  the  island,  so  that  here  fi-nin  the  action  of  dj*ought  ai 
treme  heat,  the  couditiuns  are  just  the  opposite  of  what  tl 
in  an  Antai-elie  island,  such  as  Possession  Island,  where  C 
gams  only  grow.  Some  Fungi,  and  low  aljjic  i>os8ibly,  • 
birds'  dung,  and  perhaps  some  paiasitic  fungi  on  the 
were  probably  the  only  Cryjitogams  in  tlie  islaniL  Thor 
even  no  seaweeds  to  be  seen  cast  up  on  the  beach. 

Tliere  were  no  vestiges  remaining  of  "Tjirdens  made  t 
island  in  1844,  b}'  the  crew  of  the  "  Fly,"  iuid  ])Ianted  with 
nuts,  pumpkins,  and  other  plants ;  all  has  been  overwheh 
the  dnft  sand.  I  fouml  what  I  hope  may  prove  a  favt 
spot,  and  planted  ]ium]ikin,  tomato,  cnpsieum,  water  meli 
Cape  gooseberry  seeds.  I  tlunk  the  latter  plant  very 
indeed  to  grow.  There  is  very  good  black  vegetable 
places  on  the  island. 

The  moat  striking  feat\ire  at  Raine  Island  is  formed 
birds.  They  are  in  such  iuiml>ei'8  as  to  darken  the  air  h 
aa  they  fly  overhead,  and  the  noise  of  their  various  n 
screams  is  very  trying  to  the  cars  at  first,  but  not  so  paii 
that  of  a  penguin  rookery.  Eleven  species  of  birds  were  s 
ie  island.     A  heron,  seen  only  at  a  distance,  the  cosxno 
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vilh  sdckB  and  caught  by  the  haud.     They  Lad  full-fledged 
fsiqg  numing  about 

A  Tern  (Sftma  fulujitnA-ia),  a  widely  spread  sj»ecies,  the 
VcQ-knowu  "  Wideawake  "  of  Ascension  Island,  was  exceedingly 
ibtadant  The  stretches  of  flat  ground  above  the  shore  line 
ttnoed  with  grass  were  absolutely  full  of  tlie  brown  fledged 
Jfocmg  of  this  bird.  Eggs  were  already  very  scarce.  A  Noddy 
{Amou4  stoliilui),  the  same  bird  as  that  at  St.  Paul's  Rocks  and 
Iiiocesible  Island,  so  far  off  in  the  Atlantic,  makes  here  a  rude 
tot  of  twigs  and  grass  amongst  the  low  bushes,  but  often  nests 
lbo«o  the  ground.  There  were  plenty  of  ^gs  of  this  bird,  it 
Wiag  not  so  advanced  in  breeding  as  the  tern. 

Tvo  species  of  Oannets,  Sula  leueogastcr  and  Sula  cyanops, 
vere  nestiBg  on  the  ground,  and  especially  on  a  plot  of  ground 
^idte  flat  and  bare  of  vegetation ;  probably  the  site  of  the 
dveOings  of  the  men  employed  in  1844  in  putting  up  the  lieacon 
fiaine  Island.  Snia  fevafgfuiirr,  the  B<x>by  of  St.  Paul's  Rocks, 
a  alight  nest  of  green  twigs  and  grass  on  the  ground. 
e^OHops  makes  a  circular  hole  in  the  earth,  al»out  1^  inches 
This  species  is  nearly  white,  M*ith  the  naked  parts  about 
head  of  a  dull  blue,  and  with  a  bright  yellow  iris,  which 
the  bird  a  ferocious  look  as  it  ruffles  its  feathsrs  and 
at  an  intruder.  It  wuuld  almost  seem  as  if  the  cause  of 
eolooring  of  the  eye  might  be  the  savage  appearance  which  it 
the  bird;  which  may  thus  be  protected  from  attack.  A 
ler  specie*  of  Gannet  {Sul/i  pucairix)  has  red  feet, 
istinguish  it  at  once  from  the  other  two.  I  saw  one  or 
it£  nests  made  in  the  bushes,  like  those  of  the  noddies, 
six  inches  from  the  ground. 

remain  to  be  mentioned  the  ••  Frigate  Birds"  (Tachy- 

').    Their  nests  were  nearly  all  confined  to  a  small 

the  cleared  patch  already  referred  to.     They  are  like 

of  ^M/a  pucairix^  raised  on  the  bushes,  and  are  com]>a(*t 

*like  masses  of  twigs  and  gra3.s  matted  together  with 

aU>nt  eiglit  inrhes  in  diauii't^^r.     Tliere  were  no  e)»w?i  of  the 

in  the  ne^t^.  but  mostly  fur  ailvanced  young,  which  were 

<1  with  frills  of  a  rusty  culoured  down.     T)ie  old  birds 

ovcriiead,  and  could  only  be  obtained  by  being  shot; 
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whereas  the  gannets  were  easily  knocked  over  on  the  nesU 
with  sticks.  It  is  curious  to  see  the  Frigate  birds,  the  nesting 
place  of  which  is  usually  on  high  clifl^,  as  at  Fernando  Norhooa, 
hei-e,  through  the  entire  security  of  the  locality,  nesting  on  the 
^(Tound,  The  main  body  of  the  Frigate  birds  remained  duriog 
our  stay  soaring  high  up  in  the  air,  with  their  eagle-like  Sight, 
far  above  the  cloud  of  other  birds  beneath. 

On  the  island  were  lying  about  the  shells  of  numerous 
turtles  wliich  had  died  tliere.  In  one  place  there  was  quit«  a 
heap  of  these  at  a  spot  where  there  was  a  sort  of  miniotoR 
j^'ully,  bounded  by  a  perpendicular  wall  of  rock  about  two  f-  ' 
height.  It  appeared  as  if  the  turtles  had  crawled  up  fn'in 
sea-shore  to  spawn,  and  being  stopped  by  this  small  clifT,  had 
been  unable  to  turn  round  or  go  backwards,  and  had  died  then. 
A  Locust  (Acridium)  was  very  common  amongst  the  grass  on  the 
island,  and  a  large  Earwig  {Forjlcula)  under  the  stones. 

cape  York,  AnnralUi,  Hcpt.  Kit  to  Sept.  Stii,  1874. — ^Tlie 
"  Challenger "  reached  Somerset,  Cape  York,  the  northenunost 
point  of  Australia,  on  the  evening  of  September  1st  The  oatA 
leading  up  from  the  south  towards  S<jraer8et,  presents  a  succat-J 
sion  of  sandy  bays,  which  looked  glaring  and  hot  as  we  passed" 
them  in  the  distance.  Behind  these  sands  the  country  rises  in 
a  succession  of  low  billa,  and  is  covered  with  a  thick  vegetation. 
Somerset  lies  in  a  narrow  channel,  formed  between  the  fiinali 
island  of  Albany  and  the  mainland.  The  island,  and  also  putt 
of  the  mainland  bordering  the  sea,  at  the  entrance  to  the  channel 
from  the  south,  are  bare  of  trees,  excepting  "  Screw  pines,**  and 
covered  only  with  a  grass,  in  the  dry  season  withered  into  hay. 

These  open  grass-covered  spaces  are  rendered  most  remark-j 
able  objects,  because  they  are  covered  in  all  directions  with  thij 
nests  of  Termites  (White  ants).     These  nests  are  great 
structures  of  a  brick  red  colour,  often  as  much  as  ten  feet 
height.     Standing  up  all  over  the  open  country,  they  givx  tbu 
scene  almost  the  appearance  of  a  pottery  district  in  miniatuw. 
beset  with  kiln  chimneys. 

The  tide  runs  in  a  regular  race  through  the  channel  hetwi*n 
Allmny  Island  and  Somerset,  and  we  drifted  rapidly  with  it  to 
an  anchorage  opposite  the  small  bay  in  which  Someraet  lies^ 
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hand  ia  a  small  strip  of  Mtui^rrove  swani]*;  in  the 
beach  of  siiml ;  ou  the  other  haiid,  the  couinience- 
ment  of  a  range  of  low  clifls. 

Behind  the  shore  of  the  Bay  the  laud  rises  steeply,  und  is 
covered  with  wood,  except  where  cleared  around  two  cous])ieuon8 
sets  of  wooden  building,  the  one  the  residence  of  the  mo^nstrate, 
Iho  other  tlie  barracks  of  the  water  police. 

Three  other  wooden  houses,  one  on  the  bwich  used  as  a  store, 
the  otiier  two  nearly  in  ruins,  and  only  temporarily  inhabited, 
make  up  with  these  tlie  whole  settlement  of  Somerset.  There 
vere  only  five  or  six  permanent  White  residents.  At  the  time 
of  our  visit  there  were  in  the  place  besides,  others  l)elonging  to 
a  sznajl  Mission  Steamer  intended  for  New  Guinea,  and  also  tlio 
flkippers  of  two  vessels  employed  in  the  pearl  shell  trade. 

The  country  is  wooded  in  every  direction,  but  with  con- 
stantly recurring  open  patches  covered  with  scattered  acacias, 
gam  trees,  and  Proteaoem  with  grass  oidy  growing  beneath.  In 
the  dense  woods,  with  their  tall  forest  trees  and  tangled  masses 
of  creepers,  one  might  for  a  moment  imiigine  oneself  back  in 
Fiji  or  Api,  but  tlie  characteristic  opens,  with  scattered  Eucalypti, 
remind  one  at  once  tliat  one  is  in  Australia.  The  principal 
features  of  Australian  and  Indian  vegetation,  are,  aa  it  were, 
dovetailed  into  one  another. 

In  the  woods,  the  tree  trunks  are  covered  with  climbing 

aroida,  and  often  with  orchids.     Two  palms,  an  Arcca  with  a 

tall  slender  stem  not  tliicker  than  a  man's  wrist,  but  fifty  feet 

high,  and  a  most  beautifid  Caryota,  strong  evidence  of  Indian 

ffinitie-s  in  the  flora,  are  abundant.     The  Cocoanut  Palm,  as  is 

11   known,   is    not   found    anywhere  growing    naturally   in 

tutndia,  though  it  is  abundant  in  islands  not  far  from  Cape 

ork.     At  Cape  York  some  tr(»es  had  Ix^^n  planted,  but  they 

ppciar  not  to  thrive.    One  of  these,  already  more  than  eight  years 

at  which  age  it  ouj^ht  to  have  been  Ix'aring  fruit,  hail  as 

«i  a  trunk  only  a  few  fitiit  in  height.     A  Kuttau  Palm,  trailing 

vcrywhere  between  the  underwood,  is  a  terrible  opponent,  as 

no  tries  to  creep  through  tlie  forest  in  search  of  birds. 

The  number  and  variety  of  birds  at  Cape  York  is  astonishing. 
Tw'o  species  of  Ptilotis  {P.  crysotis  and  P.  jUigera) ,  different  from 
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those  at  Fiji,  but  closely  resembling  them,  suck  the  honey  from, 
or  search  for  insects  on,  Uie  scarlet  blossoms  of  the  same  Eiy- 
thrina  tree  as  that  at  Fiji.  With  tliese  are  to  be  seen  a  Mjnea- 
mela,  and  the  gorgeous  little  bi*u8h-toiigued  Parroquet  (Tricho- 
glossm  aioahutonii),  which  flies  screaming  about  in  smidl  tiocb, 
and  gathers  so  much  houey  from  the  flowers,  that  the  honey 
fairly  pours  out  of  the  bird's  beak  when  it  falls  shot  to  the 
ground.  Amongst  the  same  flowers  is  to  be  seen  also  a  true 
Honey-bii'd  {Nectar inm  frtimta),  with  brilliant  metallic  hjue 
tints  on  its  throat. 

The  common  white-crested  Cockatoo  {Caaitua  galeriia)  is 
here  wary  and  diihcult  to  get  near,  tht>ug]i  not  S4j  much  so  as  in 
the  frequented  parts  of  Victoria.  The  great  black  Cockstow 
(^Mic-rof/lasJium  altrrimtim)  18  to  be  found  at  Cape  York,  but  1 
did  not  manage  to  see  one.  Tlie  Plieosant  C'uckoo  {CcRtrojm 
phasianns)  rises  occasionally  from  the  long  grass  in  the  opens, 
and  though  of  the  cuckoo  tribe,  luis  exactly  the  appearance  of » 
pheasant  when  on  the  wing. 

On  one  of  my  excursions  I  shot  a  large  brown  Owl  {Ntma 
hoobook),  which  was  sitting  at  daybreak  in  the  fork  of  a  laige 
tree,  and  wliioh  my  native  guide  espied  at  once,  though  I  had 
passed  it.  The  great  prize  at  Cape  York  is  however  the  Rifle- 
bird  (Ptilorhis  Alhertx)  one  of  the  Birds  of  Paradise.  The  bird 
is  of  a  velvety  black,  except  on  the  top  of  the  head  and  breaal. 
M'liere  the  feathers  are  brightly  iridescent  with  a  golden  and 
green  lustre.  In  the  tail  also  are  two  iridescent  featben- 
The  bird  live^  in  the  woods,  where  the  tree^  and  undei^gnnibf 
are  twined  with  creepers.  It  does  not  frequent  the  higher  foi^H 
trees  much,  but  the  tops  of  the  shoiter  sapling-like  growths  and 
masses  of  creepers  binding  these  together. 

Tlie  call  of  the  bird  consists  of  three  loud  shrill  short 
whistling  notes,  followed  by  a  similar  but  much  lower  pitch«d 
note.  The  thinl  of  the  first  tliree  whistles  is  somewhat  louder 
and  shorter  than  the  two  preceding.  This  is  the  fidl  call  of  llie 
bird,  sometimes  only  two  notes  are  uttered  l»efore  the  low  note, 
and  sometime  only  a  single  wlustJe. 

The  call  is  most  striking  and  jteculiar,  and  guided  by  il,  mdo 
steals  gradually  through  the  wood,  treading  cautiously  upon  the 
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ead  leaves,  and  triea  to  creep  within  allot  of  tho  birds.  The 
m  is  uttered  usually  only  at  intervals  of  several  minutes ;  it  ia 
Bry  easily  imitated  by  wliistling,  and  thus  a  call  may  often  be 
cited,  and  tlie  bird's  whereabouts  discovered. 

The  bird  is  extremely  shy,  and  the  snapping  of  a  dead  twig 
sufficient  to  scare  it,  and  it  requires  great  patience  and  per- 
verance  to  shoot  one.  It  several  times  happened  to  me  that  I 
t  within  fifteen  or  twenty  yards  of  a  liitle-bird,  and  stood 
ing  into  tlie  thick  tangled  mass  of  creepers  overhead,  where 
know  that  the  bird  was,  without  l>eing  able  to  get  a  glimpse 
it,  until  at  last  it  darted  out  without  my  catcliing  sight  of  it. 
The  bird  takes  short  rapid  Hights  from  one  part  of  the  liush 
another,  the  rounding  of  the  front  of  the  wings  giving  it  a 
iculiar  apixjai-ance  wlien  on  the  wing.  The  Blacks  pointed  out 
e  red  fruit  of  tlie  Areca  palm  as  the  food  of  the  bird,  and  T 
nind  abundance  of  the  seeds  of  this  palm  in  the  stomach  of  a 
Ird  which  I  shot.  The  one  bird  which  I  shot  wa.s  hopping 
bout  up  and  down  amongst  a  thick  piece  of  buRh,  mucli  ia  the 
y  of  a  wren  or  warbler.  The  male  in  full  plumage  is  indeed 
splendid  object ;  the  female  and  the  young  birds  of  both  sexes 
of  a  dull  brown  colour,  as  is  the  case  witli  all  the  Birds  of 
^radise. 

When  walking  in  the  woods  in  search  of  birds,  a  slight 
tling  in  the  fallen  leaves  attracts  one's  attention,  and  the 
luck  guide  becomes  greatly  excited.  It  is  a  pair  of  the  "Mound- 
tds"  {Me^npodits  tumulus),  which  are  disturbed  and  arc  seen 
nning  off  like  barn-door  fowls,  and  when  thus  luckily  hit 
n  are  easily  shot.  Several  "Brush  Turkeys"  (Tale^alla 
tUhamt),  were  shot  during  our  stay  at  Somerset,  and  the  Inige 
ouuds  tlirown  up  by  them  were  common  objects  at  the  borders 
the  scrubs,  but  the  season  was  not  far  enough  advanced  for 
em  to  have  commenced  laying  eggs. 

A  brilliant  Bee-eater  (Meropa  omatus)  was  common  at  Cape 
brk,  and  to  be  seen  seated,  as  is  the  wont  of  Bee-eaters,  on 
me  dead  branch,  and  darting  thence  from  time  to  time  after 
prey.    A  little  Ground  Pigeon  (Gcopdia),  not  much  bigger 

A  sparrow,  was  also  abimdant. 
A  species  of  Swallow-shrike  {Artamus  kvcvpytjialis)   was 
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very  common,  sitting  in  small  flocks  in  rows  on  wires  stretched 
for  drying  clothes  near  one  of  the  houses,  just  as  swallows  ait  oa 
telegraph  wires  in  England.  The  birds  made  excursions  aft«r 
flies,  flyiiif,'  just  like  BwaUowa,  aud  returned  to  their  perchi 
place.  Those  which  I  shot  all  had  their  feathers  at  the  base* 
of  their  bills  clogged  with  pollen  from  the  flowers,  in  which  no 
doubt  they  had  been  searching  for  insects ;  like  some  huxmning* 
birds»  they  must  act  as  fertilizere,  carrying  pollen  from  one  flower 
to  another. 

In  all  my  excui-sions  I  was  accomi)anied  by  Blacks.    An 
encampment  of  natives  lay  at  about  half  a  mile  from  the  shore ; 
Uio  camp  was  a  small  one,  and  composed  of  the  remnants  of 
three  tribes.     There  were  21  natives  in  this  camp  when  I  visited 
it  early  one  morning  in  search  of  a  guide,  before   daybreak, 
before  the  Blacks  were  awake.    Of  these  21,  about  six  wero  adult  ^ 
males,  one  of  whom  was  employed  at  the  water  police  statioilfl 
during  the  day  time ;  there  were  four  bo3's  of  from  ten  to  four-  " 
teen  years,  two  young  giila,  two  old  women,  two  middle-aged 
women,  and  the  remainder  were  young  women. 

One  of  the  old  women  was  the  mother  of  Jxmgwnj,  who 
acted  as  my  guide,  and  who  had  a  son  about  ten  years  old.  The 
Blacks  were  mostly  of  the  Gudang  tribe,  a  vocabulary  of  the 
language  of  which  is  given  in  the  Appendix  to  MacGillivray*8 
"Voyage  of  tlie*  Rattlesnake."**  The  natives  were  in  a  lower  con- 
dition than  I  had  expected.  Their  camp  consisted  of  an  irregu- 
larly oval  space  concealed  in  the  bushes,  at  some  distance  off 
one  of  the  paths  through  the  forest.  In  the  centre  were  low 
heaps  of  wood  ashes  with  fire-sticks  smouldering  on  them.  All 
around  was  a  shallow  groove  or  depression,  caused  portly  by  the 
constant  lying  and  sitting  of  the  Blacks  in  it,  partly  by  the 
gradual  accumulation  of  ashes  inside,  and  the  castioi;  d 
these  and  other  refuse  immediately  outside  it.  On  tlie  outer 
side  of  this  groove  or  form,  were  stuck  up  at  an  angle,  largt 
leaves  of  a  Fan  Pabn  here  and  there  so  as  form  a  shelter,  anJ 
under  the  shelter  of  these  the  Blacks  huddled  together  at  nigbt 
to  sleep. 

A  camp  of  this  shape  with  a  slight  mound  inside,  ftwl  ■ 
♦  For  a  further  aocouut  of  Capo  York,  boo  Jukea,  "  Voyige  of  llw  *T\y.'* 
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outeide,  Ibrmed  involuntarily  by  primitive  man,  may  have 
ghren  the  first  idea  of  the  mound,  the  ditcb,  and  rampart.  The 
large  amount  uf  wood-aahen  accumulult^d  iu  such  a  camp, 
accounts  for  their  occurrence  in  such  large  quantities  in  kitchen- 
middens,  where  camping  must  have  been  in  the  same  style.  A 
good  many  shells  brought  from  the  shore  lay  here  and  thei'e 
about  the  camp. 

There  were  besides  in  the  neighbourhood  remains  of  shelters 
of  the  common  Australian  form,  long  huts  made  of  bushy 
branches  set  at  an  angle  to  meet  one  another  above,  and 
partially  covered  with  palm-leavea  and  grass  ;  these  the  Blacks 
used  occasionally. 

In  the  daytime  the  young  women  and  the  men  were  usually 
away  searching  for  food,  but  two  miserable  old  women,  reduced 
nearly  to  skeletons,  but 
protuberant  sto- 
with  sores  on 
their  bodies  and  no  cloth- 
ing but  a  narrow  bit  uf 
dirty  mat,  were  always 
to  be  seen  sitting  huddled 
up  in  the  camp.  These 
hags  looked  up  at  a  visitor 
with  an  apparently  mean- 
ingless store,  but  only  to 
aee  if  any  tobacco  or  bis- 
cuit were  going  to  be 
given  them  ;  they  exhi- 
bited no  curiosity,  but  only  scratched  tliemselves  now  and  then 
with  a  pointed  stick. 

Tlie  younger  women  bud  all  of  them  a  piece  of  some  European 
staff  round  their  loins.  Some  of  the  men  had  tuttered  sliirts,  but 
one,  who  acted  as  my  guide,  was  invariably  absolutely  without 
clothing,  as  wa.s  his  son,  who  always  accompanied  him,  The 
only  pr^»perty  to  be  seen  about  the  camp  were  a  few  baskets  of 
aited  grass,  in  the  making  of  which  the  old  women  were  some- 
engaged  anil  which  wei*e  used  by  the  gins  fnr  collecting 
in.     Two  large  Cymbium  shells,  with  the  core  smashed  out. 


OLD  WOMAir,   C*n  TDKK. 

(TToid  ».  rouf  h  «)[«lcli  by  Lieut.  A.  Cbanocr,  B.K.) 
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had  been  used  also  bo  hold  food  or  water,  but  were  replaced  for 
the  latter  purpose  now  by  square  gin  bottler,  of  wbich  there 
were  plenty  lying  about  the  camp,  brought  from  the  settlement. 

The  most  prized  possession  of  these  Blacks  is,  however,  the 
bamboo  pipe,  of  which  there  were  several  in  the  camp.  The 
bamboos  are  procured  by  barter  from  the  Murray  islanders,  who 
visit  Cape  York  from  time  to  time,  and  the  tobacco  is  smoked  in 
them  by  tlie  blacks  in  nearly  the  same  curious  manner  a^  that 
in  vogue  amongst  the  Dabymple  Islanders.  No  doubt  the 
Australians  have  Icamt  to  smoke  from  the  Murray  Islanders.* 

The  tobacco-pipe  is  a  large  joint  of  bamboo,  as  much  as  two 
feet  in  length  and  tlu-ee  inches  in  diameter.  There  is  a  smafl 
round  hole  on  the  side  at  one  end  and  a  larger  hole  in  lie 
extremity  of  the  other  end.  A  amidl  cone  of  green  leaf  is  infierted 
iut<:)  the  smaller  round  hole  and  filled  with  tobacco,  which  is 
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lighted  at  the  top  as  usual,  A  man,  or  oflener  a  woman,  then 
opening  her  mouth  wide  covers  the  cone  and  lighted  tobacoo 
with  it  and  applies  her  lips  to  the  bamboo  all  round  it,  having 
the  leaf  cone  and  humincr  tobacco  thus  entirely  within  bcr 
mouth.  Slie  then  blows  and  forces  the  smoke  into  the  cavilv 
of  the  bamboo,  keeping  her  hand  over  the  hole  at  the  other  end 
and  closing  the  aperture  aa  aoou  as  the  bamboo  is  fulL 

The  le4if  cone  is  then  withdrawn  and  the  pij^e  handed  to  the 
smoker,  who,  putting  his  hand  over  the  bottom  hole  to  keep  in 
the  smoke,  sucks  at  the  hole  in  wbich  Uie  leaf  was  inserted,  ami 
uae«  his  hand  as  a  valve  meanwhile  to  allow  the  requisite  air  to 
enter  at  the  other  end.  The  pipe  being  empty  the  leaf  is  re- 
placed and  the  process  repeated.  The  smoke  is  thus  inhaled 
quite  cold.  The  pipes  are  ornamented  by  the  Blacks  with  rude 
drawings. 

*  J.  BG«te.  Jakes.  "  Narrative  of  the  Surveying  Voyage  of  H.M^ 
•Fly/"  Vol.  I,  p.  65.    London,  Boone,  lft47. 
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The  bamboo  pij^es  of  Dabymple  Island  are  described  as 
hftTing  bowls  made  of  smaller  bamboo  tubes  instead  of  the  leaf 
oooe.  There  are  many  such  in  museums.  Possibly  the  leaf  is 
only  a  makesliift.  The  Didrymple  Islanders,  however,  sucked  the 
buDboo  full  of  smoke  from  the  large  hole  at  the  end  instead  of 
blowing. 

It  is  remarkable  that  the  Southern  Papuans  should  have 
invented  this  peculiar  method  of  smoking  for  themselves,  since 
there  can  be  little  doubt  that  tliey  derived  the  idea  of  smoking 
from  the  ilalaya,  probably  through  the  Northern  and  Western 
I'iKpvuuLS.  There  seems  no  doubt  tliat  the  habit  of  smoking,  aa 
veil  as  the  tobacco  plant,  were  first  introduced  into  Java  by  the 
Portagoeae,*  and  the  habit  and  plant  no  doubt  spread  thence  to 
^enr  Guinea.  The  Papuans  at  Humboldt  Bay  smoke  their 
tob«£Oo  in  the  form  of  cigarettes. 

Ho  other  property  than  that  mentioned  was  to  be  seen  aboat 
^  camp  of  the  Oadangs,  but  on  our  asking  for  them,  Longway 
P'OcJaoed  some  small  spears  and  a  throwing  stick,  which  were 
^•icicn  in  the  btxsh  close  by ;  and  a  second  lot  of  spears  was 
P^'CKiuced  afterwaids  from  a  similar  hiding-place.  The  Blacks 
k^^p  what  property  they  have  thus  liidden  away,  jnst  as  a  dog 
lu<le3  his  bone,  and  not  in  the  camp ;  hence  it  is  impossible  to 
to<i  out  what  they  really  have.  I  saw  no  knife  or  tomahawk, 
^^  doubt  the  practice  of  thus  hiding  things  away  from  the  camp 
««  arisen  from  constant  fear  of  surprise  from  hostile  tribes. 

The  Blacks  feed  on  shell  fish  and  on  snails  (a  very  large 
Helix),  and  on  snakes  and  grubs  and  such  things,  which  are 
banted  for  by  the  women.  The  women  go  out  into  tlie  woods 
in  a  gang  every  day  for  the  purpose  of  collecting  food,  and  also 
dig  wild  yam  roots  with  a  pointed  stick  hardened  in  tlie  tire. 
Tbey  have  not  got  the  perforated  stone  to  weight  tJieir  digging- 
stick,  and  are  thus  behind  the  Bushmen  of  the  Cape  in  this 
aiaUef.  A  staple  article  of  food  with  tliese  Blacks  is  afforded 
by  the  Lai]ge  seeds  of  a  Climbing  Bean  {Eniada  smndensj^  and 
ibeir  only  stone  implements  are  a  round  flat-topped  stone  and 
another  long  conical  one,  suitable  to  be  grasped  in  the  hands. 
Tlki£  is  used  as  a  pestle  with  which  to  pound  these  beans  on  the 
♦  A-  da  Candolle,  "  G^ographie  Botanique,"  T.  IT,  p.  85a 
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llat  stone.     Both  stones  are  merely  selected,  and  not  shaped  in 
any  way. 

Tliese  Blacks  seem  never  to  have  had  any  stone  tomaliawka, 
and  their  .spear-heads  are  of  bone.  They  seem  not  to  hunt  the 
Walltibie5  or  climb  after  the  Opoesums,  as  do  the  more  southern 
Blacks,  but  to  live  almost  entirely  on  creeping  tilings  and  roots, 
and  on  fish,  which  they  spear  with  four-pronged  spears.  Staff- 
Surgeon  Croshie  of  the  "  Challenger"  saw  Longway  and  his  boy 
smashing  up  logs  of  drift-wood  and  pulling  out  Teredos  and  eat- 
ing them  one  by  one  as  they  reached  them, 

1  tested  Longway  and  also  several  of  tlie  Blacks  t<^ther  al 
the  camp,  by  putting  groups  of  objects,  such  as  cartridges,  before 
them,  but  could  not  get  them  to  count  in  their  language  alx)VB 
thi*ee — iiiarua,  labaima,  damma.*  Tliey  used  the  word  uurtat 
also,  apparently  for  all  higher  numbers.  It  was  curious  to 
see  their  procedure  when  1  put  a  heap  of  five  or  six  objects 
before  them.  They  separated  them  into  groups  of  two,  or  two 
and  one,  and  pointing  to  the  heaps  successively  said,  "  labaima, 
labaima,  piama,"  "  two,"  "  two,"  "  one."  Though  another  of  my 
guides  had  been  long  with  the  Whites  he  had  little  idea  of  eount- 
iug.  After  he  hail  jticked  up  two  dozen  birds  for  me  and  seen 
them  packed  away,  I  asked  him  how  many  there  were  in  the 
tin :  he  said  Six.  I  wish  I  had  paid  more  attention  to  the 
language  of  tttese  Gudangs.  No  doubt  amongst  such  people 
language  changes  with  remarkable  rapidity ;  especially  as  heie, 
where  tribes  are  mixed,  and  some  of  the  words  at  least  seem 
to  have  changed  since  MacGillivray's  time. 

The  Blacks  are  wonderfully  forgetful,  and  seem  never  to  carry 
an  idea  long  in  their  heads.  One  day  when  Longway  was  out 
with  me  he  kept  constantly  repeating  to  himself  "  two  shilling,*' 
a  sum  I  had  pramiscd  liim  if  1  shot  a  Kifle-bird,  and  he  constantly 
reminded  me  of  it,  evidently  with  his  thoughts  full  of  the  i»lea. 
After  the  day  was  over,  and  we  were  near  home,  he  suddenly 
left  me  and  disappeared,  having  been  taken  with  a  sudden  detaxt 
to  smoke  his  bamboo,  and  gone  by  a  short  cut  to  the  can^. 

•  MacGLIlivTay.  "GudanjE  Dialect"  He  give»  "epiamaua  cUhain 
damn." 
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I  fouiui  him  thei-e  he  seemed  aatonished  aiul  to  have 
)tten  about  his  day's  pay  altogether. 

The  Blacks  ejjend  what  little  money  they  get  in  biscuit  at 
And  they  know  that  for  a  florin  they  ought  to  get 
it  tlian  for  a  shiLliug,  but  that  is  aXL  Food  is  their 
ttest  desire.  Their  use  of  English  is  most  amusing,  esj^e- 
lally  that  of  tlie  word  "fellow."  "This  feller  gin.  this  feller 
this  feller  boy,"  said  LougT\'ay,  when  I  asked  whether  some 
mng  Blacks  crouched  by  the  tire  were  boys  or  girls.  They 
iply  the  term  also  to  all  kinds  of  inanimate  objects.  There 
several  graves  of  Blacks  ncttr  Somerset.  I  asked  Longway 
rhat  became  of  the  Black  fellows  when  they  died ;  he  said  **  fly- 
'ay,"  and  said  "  they  became  Wlute  men," 
About  35  miles  from  Somerset  is  a  tribe  of  Herce  and  mora 
irful  Blacks,  of  which  tiie  Gudangs  are  in  groat  terror, 
lien  I  wanted  some  plants  which  wcrti  a  little  way  up  a  tree, 
■ay  was  not  at  all  inclined  to  climb,  l»ut  let  a  sailor  who 
ilii  me  do  it.  Longway  s  boy  said  he  could  not  climb. 
As  I  have  said,  Ijongway  was  always  completely  naked.  He 
>t  only  had  no  clothing  of  any  description,  but  no  ornament  of 
ly  kind  wlmlSfK'vor,  and  he  was  not  even  tattooed.  Furtlier,  he 
trer  carried,  when  he  walked  with  me.  any  kind  of  weapon, 
ack.  His  Ifoy,  who  wfis  always  with  him,  was  iu 
blutely  natural  condition.  It  was  some  time  before 
got  quite  accustomed  to  Ixingway's  absolute  nakedness,  but 
ir  I  had  l>een  al>out  with  him  for  a  bit,  the  thing  seemed 
iite  faniiliar  and  natural,  and  I  noticed  it  no  more. 

On  one  of  our  excui-sions,  Longway  l»egge<l  me  to  shoot  him 
ine  [farroqueta  to  eat.     I  shot  half  a  dozen  at  a  shot.     I  should 
»t  have  done  so  il'  I  hod  known  the  result.     Longway  insisted 
stopping  and  eating  them  there  and  then.     I  was  obliged  to 
It*     Longtt*ay  and  his  boy  lighted  a  fire  of  grass  and  sticks, 
a  couple  of  clutches  of  feathers  off  each  of  the  binls  and 
!W  them  on  the  fire  for  the  rest  of  the  feathers  U)  singe  jtartly 
Before  they  were  well  warm  Uirough,  they  pulU^J  the  hints 
id  tore  tljem  to  pieces,  luul  ate  tliem  all  bleeding,  devour- 
good  deal  of  the  eutniils. 
On  one  occaBionj  when  I  wished  to  start  very  early  on  a  slioot- 
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ing  expedition,  in  order  to  come  upon  the  birds  about  daybreak,  j 
which  is  always  the  best  time  for  finding  them  in  tlie  tropicsj 
I  went  to  the  camp  of  the  Blacks  to  fetch  Longway,  just  as 
it  was  bej^dnninj:^  to  dawn.     The  Blacks  were  not  by  any  means  j 
80  easily  i-oused  aa  I  had  expected ;  I  found  them  all  aaleep,  andj 
had  to  about  at  them,  but  then  they  all  started  up  scared,  as  if 
expecting  an  attack.     I  bad  preat  difficulty  in  persuading  Long- 
way  to  go  with  me  at  that  early  hour,  and  be  complained  of  the 
cold  for  some  hours.     I  think  the  Blacks  usually  lie  iu  camp 
till  the  sun  has  been  up  some  little  time,  and  the  air  has  been 
wanned. 

With  regard  to  expression,  I  noticed  that  the  Gudangs  used 
the  same  gesture  of  refusal  or  dissent  as  the  Api  men,  namely, 
the  shrugging  of  one  shoulder,  with  the  bead  bent  over  to  the 
same  side.  Their  facial  expressions  were,  as  far  as  I  saw  them, 
normal,  I  mean  like  those  of  Europeans.  1 

Altogether,  these  Blacks  are,  1  suppose,  nearly  as  low  as  ■l^'l 
savages.     They  have  no  clothas  (some  have  bits  of  Kuropeul 
ones  now)  no  canoes,  no  hatchets,  no  boomerangs,  no  cbiefo.  ] 
Their  graves,  described  in  the  "  Voyage  of  the  'Fly,'**  are  remark- 
able in  their  form.    Tliey  are  long  low  mounds  of  sand,  with  a 
wooden  post  set  up  at  each  of  the  comers.     There  is  far  more 
trouble  taken  \\nth  them  than  wouhl  lie  expected. 

Tho  beach  at  Somerset  is  composed  of  siliceous  sand     One 
becomes  so  accustomed  when  amongst  coral  islands,  to  see  the  | 
beaches  made  up  of  calcareous  sand,  that  it  appears  qxiite  a 
novel  feature  when  one   meets   again  with  siliceous  sand,  to 
which  only  we  are  accustomed  in  Europe.     The  sandy  beach 
slopes  down,  to  end  abruptly  on  a  nearly  horizontal  mud  flat. 
bare  at  low  water,  which  ia  mainly  calcareous,  and  in  fact  a 
shore  platform  reef,  but  witJi  few  living  corals  on  it     At  low 
water,  during  spring  tides^  blocks  of  dead  massive  corals,  such  i 
as  Astrmdo'  aru  seen  to  composti  the  verge  of  these  mud  flats, 
and  it  is  from  the  detritus  of  these  that  the  mud  is  formed.  | 
Amongst  these  blocks  are  but  few  living  corals,  a  species  of 
EvphyUia,    small    Astntas,    and    cup     or    musbroom-abaped  j 
Turhmarins,  \ 

There  is  a  considerable  variety  of  species  of  seaweeds  on  the 
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t  There  are  also  several  forms  of  Sea-Grflsses :  a  epeoies  of 
hiia,  the  lurye  hairy   Enhalus,  aud  a   Thalassia  grow  all 

together,  and  spread  in  abundance  over  the  mud,  wluch  is  matted 

with  their  roots  in  many  places. 
I  The  cliaonel  between  Somerset  and  Albany  Island  is  shallow, 

Bbeing  nowhere  more  than  14  fatlionis  in  depth.  The  dredge 
Hbore  brouijht  up  a  rare  species  of  Trigonia,  and  the  "  Lnncelet" 
^kAmphxoxku  iancrolatus,  which  seems  to  have  an  extremely  wide 
■nmgo  in  distribution.  The  fauna  on  the  whole  was  very  like 
^  that  of  Port  Jackson. 

Cape  York  is  a  sort  of  emporium  of  savage  weapons  and 

omamenta.     Pearl  shell-gathering  vessels  (Pearl  shellera  as  they 

are  called)  come  to  Somerset  with  cruwa  which  they  have  picked 
_  up  at  all  the  islands  in  tlie  neigh1)ourhood,  from  Xew  Guinea, 
Hand  from  all  over  the  Pacific,  and  they  bring  weapons  and  oma- 
^■BSnts  from  all  these  places  with  them.  Moreover,  the  Murray 
"Minders  visit  the  port  in  their  canoes,  and  bring  bows  and 

arrows,  drums,  and  such  things  for  barter, 

kTIju  water  police  stationed  at  Somerset  deal  in  these  curiosi- 
,  buying  them  up  and  selling  them  to  passengers  in  the 
ling  steamers,  or  to  other  visitors.  Hence  all  kinds  of  savage 
weapons  have  found  their  way  into  English  collections,  with  the 
laliel  "Cape  Yurk,"  and  the  Northern  Australians  have  got  credit 
for  having  learnt  the  use  of  tlie  bow-and-arrow.  1  believe  that 
DO  Australian  natives  use  the  bow  at  all 

Weapons  from  very  retuote  places  find  their  way  to  Cape 
York,  and  thus  no  doubt  the  tirst  Kpecimens  of  Admiralty  Island 
javelins  reached  English  museums.  Accurate  detennination  of 
locality  is  of  course  essential  to  the  inten^t  of  savage  weapons. 
Btaflf-Suigeon  Maclean,  of  the  '*  Challenger,"  had  a  large  New 
Guinaa  drum  of  the  Crocodile  form  thrust  upon  liis  acceptance, 
%»  a  fee  for  visiting  a  patient  on  board  one  of  the  *'  Pearl 
shelters  "  ;  lie  gave  it  to  jne. 

vreancWay   Isliuid,   Torren  Btralu,   Hep!,  ach,  l»T4. — ^We   left 

Cape  York  on  September  8th,  and  made  for  the  Prince  of  Wales 

PaBoage  through  Torrea  Straits.     I  landed  at  Wednesday  Island 

a  distant  outlier  of  Cape  York,  which,  with  Hammond  Island,  ia 

doee  by  in  the  track  through  the  passage.     The  island  ia 
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about  two  miles  long,  it  is  made  up  of  quartz  porphyry,  forming 
hill  masses,  a  couple  of  hundred  feet  or  so  in  height,  with 
Hats  at  tlieir  bases. 

In  places,  the  liili  slopes  come  right  down  to  the 
forming  small  headlands,  and  here  the  beach  is  com 
boulders  with  small  stretches  of  quartz  sand  derived  from  the 
rocks  between  them.  Along  a  wider  bay  to  the  north,  tlie 
whole  beach  is  made  up  of  calcareous  sand  and  broken  axuL 
dead  shells.  A  shore  platform  reef  extends  all  along  this  sido 
of  the  island;  in  some  places  it  is  made  up  of  consohdated 
coral  rock,  full  of  large  masses  of  dead  corals  cemented  togetber 
vnth  coral  mud,  or  seen  pityecting  here  ami  there  between 
muddy  pools  of  water. 

In  other  places  the  coral  rock  passes  gradually  into  regtdar 
iimd  flats.  There  M^ere  very  few  living  corals  indeed  about  the 
shore  platfonn  ;  it  required  cjireful  searcliing  to  find  them.  I 
found  only  the  species  of  Enphyllifi,  which  was  at  Somerset,  and 
a  small  Astrcca.  One  large  mass  of  Astrcta  thrown  up  by  the 
waves  and  embedded  in  the  mud,  had  a  small  patch  on  one 
side  of  it  still  ahve,  the  rest  was  quite  dea<i. 

Though  stony  corals  were  bo  scarce,  soft  Alcyonanans  were 
in  great  abundance.  The  rock  was  full  everywhere  of  the  Giant 
Clam  {Triiiarna),  the  largest  bivalve  shell  which  has  ever  existed, 
a  familar  adormueut  of  fountains  aud  oyster-shope  in  England- 
This  moUusk  lives  sunk  in  a  cavity  of  its  own  in  the  rock,  with 
only  its  brilliant  blue  or  green  mantle  fringes  showing  and 
betraying  its  i-eti-eat.  These  protruded  mantle  lobes  have  the 
appearance  of  huge  expanded  elongate  sea  anemones,  and  at 
first  sight  one  takes  tliem  for  such.  The  shells  must  be  quarried 
out  of  the  rock  ■with  a  hammer  and  chisel  if  they  are  wanted 

The  main  peculiarity  of  these  coral  flats,  as  at  Somerset,  is 
their  extreme  muddiness  and  the  small  quantity  of  life  about 
them,  A  Sargassum  grows  al>undantly  on  the  rock  masses,  with 
several  other  algce.  No  doubt  the  decomposition  of  these  and 
the  soft  Alcyouariaus  is  that  which  i^euders  the  coral  inud  so 
dark  and  slimy.  The  occurrence  of  beaches  of  calcareous  and 
siliceous  sand  close  together,  both  rising  from  the  same  coral 
Hat,  is  an  interesting  fact,  as  showing  how  easily  beds  of  such 
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flvent  materials  may  become  associated  or  superposefL 
H!f}iama  shell  is  very  abundant,  cemented  to  the  luird 
ry  rocks,  and  recalled  to  one's  mind  forcibly  tlie  extinct 
ites. 

I  hilla  of  the  island  are  covered  with  a  scrub,  nowhere 
nue  or  high,  whilst  there  are  small  mangrove  swamps  at 
ge  of  the  mud  flats.  Tlie  low  sandy  tracts  are  open, 
I  with  scattered  gum  trees  with  long  grass  growing 
I  them,  just  as  at  Cape  York.  The  long  grass  and 
were  parcheil  and  dry,  and  liunit  rapidly  when  wo  fired 
On  the  shore  were  an  Oyster-catcher,  a  small  Plover,  and 
piper,  in  flocks.  The  few  Land-birds  seen,  were  Cape  York 
,  the  common  Bee-eat^r.  little  Ground  Dove>  Artamus, 
;katoo,  and  a  Brush  Turkey. 

the  shore  were  two  native  graves,  and  the  remains 
»ra  made  of  biunches,  and  of  firea.  The  island  is  often 
by  the  natives  of  the  Straits  when  on  their  voyages,  but 
manently  inhabited.  There  were  two  graves  placed  side 
%,  oonsisting  of  oblong  mounds  of  sand,  each  with  six 
1  posts  placed  regularly  at  the  comers  and  middles  of  the 
sides.  The  posts  had  many  of  them  large  shells  placed 
ir  tops  as  decorations ;  the  moiuids  wei-e  decorated  with 
Dugongs,  place<l  regidarly  along  their  sides  and  arcliing 
lem,  wliilst  Dugong  skulls,  idl  without  the  tusks,  and  large 
(uioniod  their  sununits. 

dredging  in  shallow  water  off  Wednesday  Island,  a  mon- 
Affish  was  obtained,  apparently  a  species  of  Greasier ;  it 
*ed  1  ft.  9  ins.  from  tip  to  tip  of  its  arms,  and  5  inches  in 
ght  of  its  central  disc. 

tlBlaBtf,  Torrca  »tr«lta,  Sept.  ttb,  1874. — On  the  fol- 
'  I  landed  on  Booby  Island,  wluch  acts  as  a  sign*post 
M  entering  the  IVince  of  Wales  Passage  from  the  Arafura 
a  the  other  side  of  Torres  Straits.  The  island  is  of  the 
oarse  quartz  and  felspar  rock  as  Wednesday  Island ;  it  is 
xmt  two-thirtb  of  a  mile  in  circumference,  and  30  to  40 
fht.     Tlie  greiittir  j)art  of  the  rock  is  white  with  the 


!a  birds,  the  Ik»oby  and  the  " 
in  vast  numbers.     The  birds 


Wideawake,"  which 
were,  however,  not 
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breeding  liyre  at  the  time  of  our  visit :  one  egfj  of  the  tern  only 
Vfas  found.  These  binls  were  hence  shy,  and  left  the  rock  ou  the 
approach  of  the  boat,  and  remained  flying  round  it  until  our 
departure. 

Most  astonishing  is  the  number  and  variety  of  land-birds, 
which  is  to  be  foiind  ou  this  small  island.  It  is  so  small  that, 
when  the  boat  paity  had  lauded  and  had  spread  over  it,  it 
became  dangerous  to  shoot  in  almost  any  direction,  for  fear  of 
liitting  some  one.  Yet  here  I  shot  seven  species  of  land-biuls, 
and  saw  three  others. 

Most  of  the  birds  of  Cape  York  are  constantly  migrating, 
and  the  resident  official  at  Somerset  told  me  that  the  constant 
change  fnmi  month  to  mouth  of  the  birds  seen  about  his  place 
was  most  astonishing.  The  Torres  Straits  Islands  serve  u 
resting  places  for  the  birds  crossing  from  New  Guinea ;  Booby 
Island  is  evidcndy  llius  used,  and  the  number  of  its  land-birda 
is  thus  to  be  accounted  for. 

This  island  corresponds  thus  in  this  respect  with  such  an  island 
as  Heligoland  in  Europe,  which  is  a  well-known  halting-j)lac«  of 
birds  of  passage,  and  at  certain  seasons  swarms  with  land-birds, 
resting  on  their  journey,  so  that  ornithologists  visit  it  to  procure 
the  rarest  of  birds.  Heligoland  also,  like  Booby  Island,  is  almost 
devoid  of  trees,  and  the  birds  have  to  pitch  there  in  the  potato- 
fields.  Uj)  wards  I  if  yOO  species  of  laud-birds  rest  on  the  island, 
which  is  a  point  in  the  direct  lines  of  migratory  flight.' 

A  small  cleft  runs  up  into  Booby  Island,  and  nearly  across  it, 
and,  afibrding  shade  and  shelter,  allows  of  the  g^uv^'tll  of  a  snull 
thicket  of  shrubs  of  a  species  of  tig.  Besides  these  shrubs  the 
island  has  little  vegetation,  except  scanty  grass,  and  about  half- 
a-dozen  specie-a  of  herbs.  Amongst  the  branches  of  the  ^ 
lives  a  most  beautiful  Fruit-Pigeon  {PHlinop\i^  superbtts),  wiili 
head  of  a  brilliant  purple,  the  body  green,  and  shoulders  red.  A 
Painted  Quail  {Ttirniic  melaiwnoiits),  was  found  amongst  the 
grass.     The  other  birds  which  I  saw  or  shot  were  a  Land-rail,  a 


•  J.  F.  Nauinann,  "  Ueber  den  Vogelzug  mit  beaonderer  Hinsiclti 
anf  Helgohuid,"  8.  18.     Rhea,  Leipzig,   1840. 

H.  Seebohm,  **  Supplementary  Notes  on  the  Ornithology  of  HcligoUiuI/ 
Ibid.  1877,  p.  156. 
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Monnd-blrd  {Me.gapodiux  tumuluyi),  a  Bee-eater  (Affropa  omaivji), 
a  Zosterops  (Z.  liitats),  very  like  Z.  Jlaviccps  of  Fiji,  a  Pachy- 
cepbala.  a  Kingfisher  {ffalcyirn  sancUi),  and  a  thrush-like  binl, 
of  which  I  saw  only  one  specimen. 

The  Pigeon  seems  to  be  a  permanent  resident  in  the  island. 
The  M^podius  astonished  me  moat ;  I  did  not  know  that  the 
inl  possessed  powers  of  flight  sufficient  to  take  it  to  such  an 
land ;  it  must  have  been  migrating.  The  fact  no  doubt 
explains  the  occurrence  of  species  of  Megapodius  in  various 
Pacific  Islands.  The  quails  are  present  at  scune  times  in  Hooby 
Island  in  enormous  numbers.  On  August  ISth^  1841,  the 
officers  of  the  "  Beagle  "  shot  on  it  145  quails.  18  pigeons,  12 
rails  of  two  species,  and  tlirco  pi^^eons.* 

The  DovG  and  the  Rail  were  here  for  the  first  time  procured 

by  Mr.  Bynoe,  and  named  by  Gould  from  Booby  Island  speci- 

tUL     It  is  the  last  place  in  the  world,  as  viewed  from  the  sea, 

with  clouds  of  Boobies  hovering  over  it,  from  which  one  would 

expect  two  new  land-birds  to  liaiL     Our  officers  laughed  at  tlie 

ion  of  there  l*cing  Quails  or  anything  to  shoot  upon  it     The 

fficer  of  the  "  Beagle "  found  a  native  grave  on  the  island. 

There  are  several  caves  on  the  island,  in  one  of  wliich  a  store 

of  provisions  is  kept  for  shipwrecked  seamen.     The  caves  are 

several  feet  alvove  liigh  water-mark,  and  possibly  they  point 

slight  elevation  of  tlic  island. 

•  **  Ducoreries  in  AtutraJin.  Also  An  Account  of  Capt.  Owen  StanJe^r's 
TUteUithe  lalAndflof  the  ArafuniSea/'Vol.  II,  p.  329.  By  J.  LortStoke^ 
Comauuider,  B.N.     London,  Boone,  29,  Kew  Bond  Street,  1846. 
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Appearance  of  the  Am  Islantls.  Treea  Trnusijlautetl  by  the  "WaT^a. 
Maaaes  of  Tii-ift  Woo<l.  Malay  Langii.ige.  BuUaBting  2l  Guide. 
Mana^meut  of  Clothta  duriiig  Riin.  Back  Country  NaUvm.  Great 
Height  of  the  Trep».  Nests  of  the  Metallic  Starling.  Parrots  and 
Cockatoos.  Binl  Winged  Butterfliea.  Shooting  Birds  of  Paradise  at 
Wunumbai.  Deposit  of  Lime  in  StrCAms.  Boat  Crews  from  the  Ke 
Islands.  Fungtis  Skin  Uisejidse.  Ke  Iiduud  Dancing.  Hooaes  at  Ee 
Dulou.  Leaf  Arrows,  Bird  caught  in  a  S[>ider's  Web.  Ascent  ol 
the  Volcano  of  B^inda.  Algic  Growing  in  the  Hot  Steam  JetL 
Kumerous  Insects  at  tlie  Summit.  Alteration  in  Sea  Level,  Marked 
on  Living  Corals.  Nutmeg  Plautations.  Transportation  of  Seeds  )jj 
Fruit- Pigeons.  Saluting  iit  Amboina.  Danger  to  the  Eyes  iu  Vivmg 
for  Corals.  Raised  Reefs.  Myrmecodia  and  Hydnophytnm.  MoltM*- 
can  Deer.  Teniate  Island.  Chinese  and  their  Graves.  Sole  of  Birds 
of  Paradise.  Ascent  of  the  Volcano.  Tlte  Mountain  Vegetation.  Tho 
Terminal  Cone.     View  from  the  Summit. 


The  Aru  Islands,  September  16tli  to  September  S3r«l,  I9T4> — 

On  our  way  to  the  Aru  Islands  we  crossed  the  Arafura  Set, 
which  lies  to  the  west  of  New  Guinea.  The  sea  is  extremely 
shallow,  being  only  from  30  to  50  futhouis  in  depth.  After  a 
voytige  of  six  days,  from  Torres  Straits,  we  sighted  the  southern 
part  of  the  Aru  Islands,  so  familiar  to  naturalists  from  Mr. 
Wallace's  account  of  tlienij  in  Ids  "  Malay  Archipelago,"  and  ao 
full  of  intei'est  to  us  as  the  home  of  Birds  of  Paradise. 

We  sailed  along  the  western  coast  of  the  islands.  The 
southern  portions  are  not  covered  with  forest,  but  appeared  in 
the  distance  as  open  grassy  downs,  and  immediately  further 
north  similar  open  country  occurs  frequently,  amongst  ibe 
forest  in  patches.  The  f^^rass,  though  it  appears  like  turf  in 
the  distance,  is  probably  tall  and  reed  like.  A  line  of  cliffs 
of  no  great  height  forms  the  coast  line.     The  low  clifEs  are 
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broken  at  intervnls  and  there  the  coaat  is  wooded  and  shows 
n  whiti.^  Bundy  bench. 

The  cliffs  appear  as  if  formed  of  a  sti-atiJied  ferruginous  red 
k.      Here  and  there  on  the  rocks  were  conspicuous  white 
on  the  clifTs,  the  nesting-pkces  of  Boobies,  of  which 
flocks  were  seen  fl}^ng  to  roost  as  evening  came  on. 

of  closely-pocked  tree-stems  with  dense  foliage 
above,  appeared  lining  the  shore  where  it  was  Hat, 
niare  were  no  cocoanut  pahns  to  be  seen  amongst  them. 
r  coasting  during  the  whole  night,  Dobbo,  the  port  of  the 
ds,  was  reached  in  the  nioniiiig.  Dobi)o  lies  ou  the  small 
d  of  Wammu,  which  is  separated  opposite  the  town  by  a 
w  channel  fron»  llie  large  island  of  Wokan. 
The  strikinj?  feature  in  the  vegetation  of  Wamma,  as  viewed 
one  who  has  just  been  amongst  the  Tacilic  Islands,  is  the 
ly  small  i>ro{K)rtiou  of  palms  showitLg  amotigst  the  general 
of  folia^re.  There  are  only  two  small  clumps  of  cocoanut 
Lrees  near  the  town.  Tlie  leafy  masses  rising  ul>ove  ttie  white 
h  might  almost  be  taken  to  be  made  up  of  elm  trees,  the 
e  Ut]\&  l>eing  rounded  in  the  same  manner.  The  whole  has 
dull  blueish  tint. 
As  we  neared  Dobbo,  turning  up  the  passageB  between  the 
islands,  we  passed  large  quantities  of  leaves,  fruits,  and 
wers,  and  branches  of  trees  floated  oH"  fixjm  the  8hor«8,  and 
aow  drifting  about  mingled  with  a  floating  seaweed  {Sargassuni). 
W  the  Ke  I.slands  we  met  with  simihir  drifts  of  land  vegetation 
ind  also  amongst  the  Moluccas ;  and  I  was  astonished  at  the 
large  (quantities  of  fresli  vegetjible  matter  thus  seen  floating  on 
lie  sea. 

Tlte  sea  birtls,  especially  terns,  habitually  resort  to  the  float- 
ng  logs  as  rt'sting  places,  and  it  is  curious  to  see  them  in  the 
iistAiiee,  appearing  as  if  staniling  ou  the  surface  of  the  water, 
ibe  h)g3  themselves  being  often  invisible.  Not  only  are  large 
|iiAntiUe.s  of  fniits  capable  of  germinating  thus  transported  from 
sland  to  island,*  but  entire  living  plants,  even  trees,  are  washed 
h)m  island  to  island  and  transplanted  by  the  waves. 

•   Mr.  t>ttru'm  hiui  recorded  the  expenuirhl«  which  h*  mnde  in  con* 
imctarc  with  Mr,  Berkeley  to  determiue  Uie  jH-riod  of  time  diiriQ}{  which 
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Ou  the  aliortis  of  Little  Ke  Island  I  found  on  the 
above  tlie  ordinary  reach  of  the  waves,  a  lai^e  moss  of  the    i 
pseudo-bulbs  of  an  epiphj'tic  orchid  with  its  roots  complete.  ■ 
It  was  partly  buried  at  the  foot  of  a  tree  and  seemed  quite 
lively.       It  had  evidently  l)eeu  washed  up  in  a  storm.      At 
Malanipa  Island,  ofi*the  coast  of  Mindonao  Philippines,  I  found 
a  younj^  Sa^o  l^iilni,  which  was  just  l>pj:nnning  to  form  a  stem, 
washed  up  just  ab<tve  the  ordinaiy  beach  line,  and  firmly  rooted, 
though  in  an  inclined  position,  and  growing  vigorously.     Sovcnl 
authors  have  duscribt'd  tlie  lar^^e  quantities  of  floating  vegetable 
matter  to  be  met  with  in  tlie  Malay  Ai-chipelagu  and  neigbbonr- 
hood.     Chaniisso  remarked  on  the  quantity  of  floating  seeds  off    , 
Java,  and  the  casting  up  of  Bairingtonia,  Aleurites  triloba,  anJ 
Nipa  Palm  seeds  on  the  shores  in  germinating  condition.* 

These  large  drifts  from  the  forests  have  a  further  interest,  in 
that  they  let  drop  their  remains  to  the  bottom  of  the  deep  sea, 
thereby  not  only  serving  as  food  to  the  deep-sea  animals,  but 
leaving  their  husks  to  be  preserved  as  fossils  in  deep-sea  j 
deposits.  I  BhaU  refer  to  this  latter  point  in  considering  deep-  ■ 
sea  questions  in  the  sequel.  " 

We  anchored  off  the  town  of  Dobbo,  not  in  the  least  altered 
in  the  few  years  since  Wallace's  visit,  with  its  line  of  Macamr 
trading  vessels  drawn  up  on  the  l)eacli ;  its  "  prau  "  builders  at 
work,  and  a  crowd  assembled  to  gaze  at  us.  We  were  visited  by 
Malay  notables  in  their  finest  dresses  of  coloured  silks,  and  by 
Dutcii  half-caste  missionaries  who  came  in  tail  coats  and  taD 
hats. 

The  sun  was  excessively  powerful  at  Aru,  and  I  felt  the 
glare  on  the  white  sandy  beach  mtire  severely  than  anyM'here 
else  during  the  voyage.  In  wading  in  search  of  seaweeds  on  tlte 
coral  shore  platform,  I  positively  found  tlie  water  much  warmer 
than  was  pleasant  to  my  legs.  The  water  was  verj'  shallow, 
only  half  way  up  my  knees,  and  was  heated  by  the  refiectioiu 
from  the  white  bottom. 


T&rioDii  seeds  will  resist  the  action  of  sea-water^  in  tlie  "  Origin  o{  6p«cM^' 
6th  Ed..  1876,  pp.  324.  325. 

♦  Ohamisso.  "  Bcmerkungen  auf  einer  Entdeckungs-RcjBe,  1815-181^' 
p.  366-401.     Weimar,  1821. 
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We  encountered  the  Malay  lanijuage  for  the  first  time  at 
Dobbo,  and  since  no  one  there,  except  the  missionaries,  who 
spoke  Dutch,  understood  any  European  language,  it  was  fortu- 
ziate  that  our  navigating  officer,  Statf-Commander  Tizard,  had 
leamt  the  language  when  engaged  in  Bun'eying  in  tlie  China 
Seaa  and  on  the  coast  of  Borneo.  He  arrangod  for  guides  and 
started  us  with  a  smtdl  stock  of  the  language. 

It  is  the  easiest  in  the  world  to  pick  up  a  little  ot  There  is 
no  grammar^  and  anyone  who  has  got  a  Malay  dictionary  can 
talk  Malay.  "  I  go,"  "  I  shall  go,"  "  I  went/'  are  all  expressed  by 
the  same  word  in  Malay,  and  one  is  irritak-d  on  discovering  how 
itborougldy  satisfactory  such  a  simple  arrangement  is,  to  reflect 
Ion  the  endless  complications  of  verbs  and  their  inflexions  in  so 
jmany  other  languages  and  on  the  time  wldcb  one  has  wasted 
[Over  them. 

I  made  several  excursions  on  shore  with  one  or  more  guidea 
whom  1  generally  took  with  me  was  a  very  active  fellow, 
I  s(X>n  found  him  too  quick  for  me  in  the  close  hot  forest 
Lave  always  found  it  a  bad  plan  to  let  native  guides  suppose 
^hat  one  is  easily  tired  and  unable  to  keep  up  with  tltem,  so  I 
'adopted  an  expedient  with  the  man  which  has  served  me  in 
good  stead  on  other  occasions,  and  which  can  be  reoommended 
to  naturalists.  Soon  after  I  got  on  shore  I  examined  a  large 
L^ftone  with  care  and  interest,  turning  it  over  once  or  twice,  and 
^■then  gave  it  him  to  carry,  and  when  he  had  this  ballast  in  addi- 
^■liun  to  my  v;Lsculum,  I  found  that  I  could  keep  on  pretty  good 
^Bterms  with  him.  In  the  evening,  when  we  reached  the  boat,  I 
^Heonveyed  tlie  stone  on  board  the  ship  with  due  solemnity  and 
threw  it  overboiird. 

I  was  amused  at  the  manner  in  which  my  guides  met  a  heavy 
storm  of  rain.  They  had  of  course  no  umbrellas,  but  did  not 
wiah  to  get  their  clothes,  which  consisted  merely  of  two  cloths. 

Pone  worn  round  the  shoulders  and  the  other  round  the  loins, 
wet  They  simply  stripped  naked,  rolled  their  clotlies  up  tight 
inside  a  large  Pandanus  leaf,  and  so  walked  along  with  me  till 

kihe  rain  was  over,  when  they  shook  themselves  dry  and  put  their 
blothes  on  again.  Meanwhile  my  clothes  were  wet  tlu'ough  and 
liad  to  dry  on  me. 
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A  Vf»ry  lar^  sper^ipft  of  Sm»w-jnne  (Pan/ianuji),  with  a  frmt 
iw  l)ig  a8  a  inan*fl  hnad,  is  common  along  tliti  ahoro.  It  is  a  com- 
mon  Kaflt  Indian  littoral  plant,  llie  stem,  though  larj^,  is  noft 
and  succulent,  luid  h**nce  with  a  nmall  uxo  one  can  enjoy  aU 
pleaflure  of  felling  a  large  tree  without  any  fatigue.  The 
cut  made  by  a  single  blow  ia  most  gratifying  to  one*a  feelings 
j>ower,  and  having  cut  down  one  tree  to  (»htain  afl{iecimen  of 
fruit,  I  found  myself  fcUirig  two  or  three  otiiers  wantonly. 

On  the  Island  of  Wokan.  not  far  from  tlie  anchorage, 
palmn  uhoiiud  in  the  swumjij).  Several  parties  of  natives  from 
the  back  country'  were  living  near  the  shore,  having  come  from  a 
distance  in  theJr  boats,  to  prepare  a  store  of  sago  to  take  boms 
with  them. 

They  lived  in  amnll  low-roofed  houses  made  of  poles  and] 
reeds,  and  raised  on  jiosts  about  two  feet  above  the  awnrnpyj 
ground.     Tliese  temporary  houses  were  so  low  that  the  iuitiv( 


maen  of  iACft^orum  MATtrBi.    wokah  uLU(t>. 

could  only  squat  or  lie  in  them.  The  men  were  darker  than  tlw 
inhabitants  of  Wokan  in  the  neighbourhood,  and  looked  to  m 
more  ruimnn  in  aj»pearaTico.  They  were  nnnt^d  witli  finely* 
made  spears  with  iwn  blude-like  points^  six  or  eight  inches  long 
and  ornamented  worked  wooden  handles.  T)iey  would  not  p«rt 
with  these  at  any  ])rice. 

Tliey  resented  my  looking  into  their  house,  no  doubt  became 
the  women  were  there.    The  women  seemed  extremely  sbj,  nd 
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huddled  together  out  of  the  >\'ay,  and  tlie  same  wba  the  case  at 
WouutnbaL  The  meu  had  vm&i  omanieute,  clotiiely  similar  in 
make  to  those  common  in  New  Guinea,  at  Humboldt  Hay,  and 
at  the  Admindty  Islands.  These  are  broad  band-sliaijed  wristlets 
iiia^le  of  pluitcd  fil>res  (of  l^aiidanus  ?),  yellow  and  black  worked 
into  a  iMatvrn. 

These  bracelets  of  the  Aru  Islanders  were  ornamented  M'ith 
European  sliirt  buttons  in  lieu  of  the  small  pround-dowu  shells 
)  usod  at  New  (Juinea  ami  in  the  AilininiUy  iHlimds  for 
purj>oae.  The  buttons  came,  no  doubt,  from  the  Chbiese 
traders,  and  pi-obably  the  natives  thought  they  were  intended 
for  this  purpose,  as  they  look  not  so  very  nmch  unlike  the  shells. 
Tlw  ujen  had  a  number  of  leaf  buckets  full  of  sa^'o,  rwuly  pre- 
|jared,  luid  we  saw  their  rude  kneading-trough  aud  strainers  of 
{lalui  fibre,  in  a  swamp  close  by. 

The  trees  are  excessively  high  and  laige  in  the  Am  forests.  To 
A  botanical  collector,  with  no  time  to  spare,  such  a  forest  is  a  hope- 
laos  pmblem.  Only  the  few  low-growing  plants  can  Ite  gathered, 
aad  the  orchids  and  ferns  that  hang  on  the  stems  low  down, 
atpecially  along  the  coast.  A  few  palms  can  be  cut  down.  The 
Aawen  and  fruits  of  the  trees,  the  main  features  of  tlie  vege- 
tatioti,  and  those  most  likely  to  prove  of  especial  interest,  are  far 
out  of  reach. 

I'he  tzvoa  cannot  be  cut  down.     It  would  ttdce  a  day  at  leaat 

to  fell  ona     The  only  ho(ie  is  to  lie  on  one's  Ijack  aud  look  for 

<hlciaaoms  or  fruit  with  a  binocular  gla»s,  aud  then  try  aud  shoot 

bia&di  down.    Very  often,  however,  the  trees  are  ftu-  too  high 

r  that,  and  then  the  matter  must  be  given  \i\t  altogether. 

Gniwing  on  some  of  tlie  high  trees  in  Witkan  Islaud,  1  saw 

enormous   Stag's-hom  ferns  {Fiatyurium),     I  certaiidy 

they  must  be  at  least  eight  feet  in  the  height  of  the 

^  fronds.     I  could  not  reach  any  l>ut  very  small  spociincns. 

IH        A  species  of  Fig,  a  wide-spreading  tree  with  large  leaves, 

^■JBpaed  to  me  retmu-kable,  because  the  fruit  was  lK>rue  only  on 

^^B   pendent  aerial  rootd.      A  tree   of   another   sjieciea   of  fig 

amiwed  me,  because  its  }»eudcnt  roots  had  wound  spirally  around 

the  parent  stem  of  the  ti«e  itself,  and  had  nearly  choked  it.     It 

eeetmed  just  that  a  fig,  so  acciistjimcii  to  choking  other  trees, 
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should  thus  once  in  a  while  choko  itaelf ;  hut  no  doubt  \he  tree 
suffered  little,  tlie  roots  taking  fully  the  place  of  the  strangled 
trunk 

The  Rattans  are  a  serious  obstacle  in  excursions  in  the 
forests.  The  tendrils  of  these  trailing  and  climbing  palms  are 
beset  with  rows  of  recurved  hooks,  which  as  they  are  drawn 
across  one's  flesh,  in  a  dash  made  to  get  a  shot  at  a  bird, 
cut  into  it  as  readily  as  knives,  but  with  a  more  unpleasant 
wound. 

An  immense  tree,  with  a  tall  stem  free  &om  branches,  until 
at  a  great  height  it  spread  out  into  a  wide  and  evenly  shaped 
crown,  was  full  of  the  nests  of  the  Metallic  Starling  {Calomii 
metaUica),  a  very  beautiful  small  starling  with  dark  plumage, 
which  displays  a  brilliant  purple  metallic  glance  all  over  its 
surface.  The  birds  breed  thus  gregariously.  There  must  have 
been  three  or  four  hundred  nests  iu  the  tree ;  every  available 
branch  was  full  of  them.  The  birds  were  busy  flying  to  and  fro, 
and  were  (itiite  safe,  for  the  tree  was  so  high  that  tliey  were  oat 
of  shot  of  my  gun  at  least,  wliich  was  not  a  choke  liora 

On  one  of  my  excursions  in  the  forest  I  met  with  a  flock 
of  brilliant  pliimo^red  Parrots.  They  were  apparently  feeding  in 
company  witli  a  fluck  of  White  Cockatoos.  I  managed  to  stalk 
one  of  the  parrots,  and  shot  it.  The  cockatoos  set  up  the  most 
angry  harsh  screaming,  and  evidently  made  common  cause  with 
the  parrots.  They  sat  and  screamed  at  me  on  a  tree  close  by,  as 
angrily  as  if  one  of  their  own  flock  had  been  shot,  and  flew  over 
my  head  high  up  out  of  reach  of  the  gun,  looking  down  at  the 
dead  bird  and  still  screaming. 

Once,  as  I  was  making  my  way  through  thick  undergrowth 
in  a  swampy  place,  my  guide  touched  my  arm  and  pointed  aod 
said  "  Cavsuart"  I  was  too  late  to  see  the  big  bird,  but  I  saw  the 
tracks  of  its  feet  in  the  mud;  and  now,  for  the  fint  Ctoe, 
realized  the  fact  that  the  Cassowary,  a  large  Struthious  bird,  can 
inhabit  a  dense  forest.  I  had  always  coupled  Struthious  bird* 
in  my  mind  with  open  downs  or  plains,  or  at  all  events  with 
brushwood  and  occasional  trees.  I  had  also  not  before  under- 
stood that  "  Cassowary  "  was  the  Malay  name  of  the  bird. 

I  searched  for  Land  Planariaua  without  success.    Tliere  oin 
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however,  be  no  doubt  that  they  exist  in  Ani,  since  they  occur  in 
Australia,  Ternate,  anil  the  Philippines. 

The  splendid  large  Bixd-winged  Butterfly,  with  brilliant  green 
and  velvety  black  wings  {O-rnitkojiiera  2'*ouido7i)  was  common 
in  the  woods,  but  flew  liigh  and  was  diilicult  to  catch.  I  shot 
one  or  two  with  dust  shot,  without  their  being  utterly  damaged. 
I  once,  however,  was  lucky  enough  to  find  a  flock  of  about  a 
dozen  males,  fluttering  round  and  mobbing  a  single  female. 
They  were  then  hovering  slowly,  quite  close  to  the  ground,  and 
■were  easily  cauglit. 

The  female  had  thus  a  large  body  of  gaudy  admirers  from 
■which  to  make  her  choice.  Interesting  results  might  possibly 
1)6  derived  from  a  series  of  experiments,  in  which,  in  the  case  of 
brightly  coloured  and  decorated  butterflies,  the  colours  sliould 
be  rubbed  off  the  wings  of  a  few  amongst  a  number  of  males,  or 
jMiiiit*^d  over  of  a  black  or  brown  colour.  It  miglit  be  tested 
■whether  the  females  would  always  prefer  the  brightly  coloured 
ones.  Dark  coloured  buttt'Hlitis  might  possibly  have  the  wings 
of  tlie  male  touched  up  with  a  little  colour. 

Similar  experiments  migtkt  l)e  ma^la  with  more  chance  of 
success  in  the  case  of  gaudy  birds,  the  feathers  of  the  cock  being 
dyed  dark,  or  enhanced  in  colouring  in  the  case  of  a  little  deco- 
rated male.  The  hen  might  be  kept  in  a  cage  between  two  males, 
and  it  might  be  note<l  to  whicli  she  gave  the  preference,  and  then, 
whether  an  alteration  in  the  colours  of  the  plumage  caused  a 
change  in  her  inclitiation.  Tf  the  artificial  increase  of  colouiing 
eucceeded  as  an  experiment,  then  experiments  might  be  maile  to 
what  colours,  or  mixture  of  colours,  is  most  attractive  in 
^various  cases.* 

A  party  visited  Wanumbai,  Mr.  Wallace's  old  hunting- 
gronnd,  in  the  ship's  steam -pinnace.  We  steamed  across  a  sort 
<d  lagoon,  shut  in  by  the  islands,  passing  on  the  way  a  large  Sea 

*  Mr.  Tegelnieier  stained  some  pigeoiun  with  magenta  at  Mr.  Darwin's 
raquost,  but  the  tiiccls  wei«  not  much  noticed  by  the  other».  Mr.  Durwin 
cit««  the  caBQ  of  the  pied  peiiccx:k,  nnd  tbat  of  the  silver  pheafiaal  which 
had  iU  plumiige  spoiled,  lUid  which  was  then  rejected  by  the  hens.  No 
■yatematic  exf»eriment^  however,  seem  to  have  been  mnde  on  thin  subject 
though  they  could  eaaUy  be  CArried  out  in  the  case  of  birds.  C.  Darwin, 
**Th«  DMcent  of  Man,"  Vol.  IT,  pp.  118,  180,  London,  Murray,  1«7K 
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Snake  on  the  top  of  tlio  water,  and  made  out  way  up  the  romark- 
able  rai»nl-Iiko  chainn'I,  for  the  formation  of  which  Mr.  Wolte 
found  it  difficult  to  account.  TKm  pi'ople  of  Waiiurabai  were 
very  much  sftu'od  at  tho  appcamnco  of  the  pinnace,  full  of  men 
with  guns,  Itut  we  luid  taken  some  Malays  from  Dohlx)  uicii 
Ufl  to  act  as  pilots,  and  introduce  us,  and  they  jumped  on  nhore 
and  addrossinl  the  y)eo]ile  of  Wnnunihai  {*^  Oraug  Wnnumhai^ 
Ye  men  uf  VVunumbai/')  and  ro(ju  made  inatlers  right  lliej 
told  them  that  we  had  only  come  to  Bhoot  *'  dead  birds  "  (Burong 
mate),  the  trade  term  by  which  the  Binls  of  Taradise  are  known. 

Ou  the  marj^'in  of  tho  nan-ow  sjmi  channtd,  waa  a  compound 
bouse,  an  oblon^f  buildinj?  raised  on  numerous  posta  above  tk 
gnmnil.  Inside  it  had  a  ccntml  passage,  leading  from  tho  donr 
to  the  liaek  wall,  and  on  either  side  of  tliis  it  was  divided  inU) 
small  pens  by  low  irregularly  made  partitions.  Eacli  of  tbe» 
pons  held  a  family,  and  the.  women  huddled  together  to  hide 
themselves  in  the  corners  of  them,  just  as  did  those  in  Wnkao 
Island. 

Wo  purchn-s(Hl  bows  and  arrows  from  the  natives.  The 
arrows  are  very  like  New  Guinea  arrows  in  the  various  forms  of 
their  poinds,  but  are  all  pi-ovided  vriih  a  notch  and  feathers,  the 
latter  being  oft«n  bright  parrots'  feathera.  Some  have  a  blmie- 
like  ]ioint  of  banil»oo,  and  a  ninn  who  was  watching  a  nalin 
plantutimi,  to  keep  wihl  animals  off  from  it,  told  mo  he  used 
these  for  shooting  pigs.  Some  are  tipped  with  Cassowary  bone, 
some  are  many-pnmged,  and  tliaso  are  used  for  shooting  bir^ 
and  are  not  exclusively  fish  arrows,  as  is  often  supposed. 

Besides  these,  there  are  the  arrows  with  n  Lirgt*  blunt  knob 
at  the  end,  used  for  sttmning  tho  large  Birds  of  Pamdiso,  with- 
out spoiling  Uieir  skins,  as  described  by  Wallace.  Pointed 
arrows  are  however  used  more  frequently  for  tliis  purpoM,«8 
Mr.  Wallace  relates,  because  tbe  binls  are  so  strong  as  to  escapi 
being  stunned,  and  the  points  are  more  certain  weajKins.  It  is 
curioiis  that  closely  similar  knobbed  am)W8  are  usee!  in  South 
America  by  certain  tribes,  to  kill  Trogons  and  other  fine 
plumaged  birds.  One  man  brought  for  sale  q  large  Binl  of 
Paradise,  dried  in  the  usual  manner  for  sale,  but  he  wanted  the 
full  price  for  it  asked  by  the  Chinese  dealers  at  Dobbo. 
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jured  two  giiidus,  a  boy  and  a  nian,  and  proniiaod  tliuiii 
ia  for  every  Bird  of  Tai'ddise  that  I  ahot.     1  had  previously 


f 


I  nv  4  mnvm  jlkkucah  Rtn>  Aildw* 


WV  MEAI>UB  IN  THK  BBQ  ULAKIW. 


putvuit  of  the  birds  at  Wokan,  but  they  were  not  so 
BOn  there,  and  I  believe  that  the  native  guides  did  not  exert 
iftelves  to  sJiow  us  the  Ijirda,  aa  tlioy  no  doubt  regard  tliem 
I  or  less  as  property,  and  a  sourctj  of  wealth. 
dy  tirat  act|uaiutance  with  the  great  Bird  of  Paradise  (Paror- 
\  apoda)  was  at  Wokan.  I  was  mnking  my  way  through 
forest  with  a  guide  in  the  very  early  moniing,  when  a  flock 
Inis  flew  by  in  the  misty  light,  passing  right  over  my  head. 
r  flew  like  a  floek  of  Jfickdaws  somewhat,  and  I  was  dingusted 
alize,  when  too  late,  that  they  were  a  Hock  of  the  veiy  birds 
a  in  search  of.  I  did  not  fire  for  fear  of  disturbing  the 
^B  I  heaixl  them  cry  soon  after  *'  wauk,  wauk/'  but  could 
OTie  up  with  them. 

\t  VVuiiumbai  with  my  guides,  I  first  encoiuit<jred  a  number 
ruit-Bats,  which  were  on  the  wing  in  the  early  morning,  and 


37t5 


A   NATURAU8T  ON'  THE  "  CHALLKXGKR.' 


I  killed  one  with  a  young  one  hanging  at  its  breast  We  soon 
heard  the  cry  of  the  great  Bird  of  Paradise,  "  wank,  wank.'*  I 
crept  up  witliin  shot  with  my  guides  several  times,  but  as  osual, 
though  they  saw  the  bird  plainly  amongst  the  foliage,  I  couW 
not  make  it  out  in  time,  though  I  saw  the  leavea  rustle.  1  did 
not  want  to  fire  without  making  sure.  The  guides  in  view  of 
the  florin,  were  as  e.xcitecL  as  I  was,  and  kept  seizing  my  ann 
and  pointing,  **  burong  mat^,  burong  mate."  but  away  went  the 
bird  without  showing  itself  to  me. 

The  birds  seemed  to  keep  constantly  on  the  move  in  tie 
trees,  hopping  from  branch  to  branch,  and  were  very  quick  and 
silent  in  their  flight  away  to  a  fresh  spot.  Several  times  I  ttV 
the  birds  amongst  the  branches  of  trees,  so  high  that  it  wsa 
less  to  shoot  at  tlieni,  and  my  cartridges,  Hpecially  prepared 
nearly  four  drachms  of  powder,  had  no  effect. 

The  birds  seemed  to  be  as  often  single  as  in  companies,  sod 
were  evidently  on  the  feed  in  the  early  morning.  At  last  a  hen 
bird  flew  up  otf  the  ground  close  to  me,  with  a  small  lizard  in 
her  beak,  and  pitched  on  a  dead  branch  to  eat  it.  and  1  shot  her. 
But  what  of  course  I  wished,  was  a  male  in  full  plumage.  This 
however  was  not  to  be  obtained  It  is  remarkable  what  a  vwy 
large  proportion  of  young  males  and  females  of  the  great  Bird  of 
Paradise  there  seem  to  be,  to  the  compamtivcly  small  number 
of  males  in  full  dress,  Not  one  of  these  latter  was  shot  I 
l)elieve  I  saw  one  at  the  top  of  a  high  tree,  but  am  not  certain. 
Probably  the  old  males  are  warier,  being  often  hunted,  and  keep 
out  of  the  way.  They  require  four  or  five  years  to  develop  foD 
dress.* 

At  the  breeding  season,  when  the  natives  kill  most  of  them, 
they  assemlile,  and  are  easily  obtained 

The  cry  "  wauk,"  is  not  so  far  removed  from  such  cries  as  thov 
of  the  Rook  and  others  of  the  Corvid<B,  to  which  the  P 

*  It  iH  improbable  tliat  P.  a)iO(la,  loeefl  its  breed  ing  plumngt; '. 
the  breeding  seuiuD  ia  over.  P.  minor,  as  has  been  obiierved  in  the 
spedmens  kept  in  confinement  in  the  Begenfa  Park  ODi-den«,  cerUittl; 
loees  ita  phuneis  only  at  the  moulting  season,  like  other  richly  onuunoatad 
birdii.  P.  a[iula  mrmlU,  according  to  WalUce,  in  January  or  February,  ttid 
U  in  full  plumage  in  May.  At  all  ereuta  there  mu^  have  remaiDfld  Ur^ 
with  plumes  in  SeplemWr. 
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birds  are  allied.  The  voices  of  birds  need  however  uo  more 
necessaxily  be  a  test  of  the  pedigrees  of  the  birds  themselves, 
than  need  hinguage  be  a  test  of  true  race  connection  amongst 
mankind. 

Many  birds  imitate  one  another's  cries,  and  the  Hon.  Daines 

Burin^n,*   long  ago  showed  by  experiment,  that  nestlings 

leani  their  song  from  their  parents,  and  even  their  call  note,  and 

^if  taken  away  verj'  early  from  the  nest,  learn  the  song  of  any 

»ther  bird  with  which  they  are  associated,  and  then  do  not  acquire 

that  proper  to  their  own  s]>cciea»  even  if  opportunity  be  afforded. 

If  nestling  birds  were  brought  up  apart  from  other  biixls, 
ley  would  no  more  sing,  than  would  men  similarly  reared  have 
of  talking  to  one  another. 

TTnder  these  circumstances  the  birds  would  utter  only  what 
Barrington  terms  their  cliirp,  a  cry  for  food,  which,  peculiar  to 
each  species,  is  uttered  by  all  young  birds,  but  which  is  entirely 
lost  aa  the  bird  reaches  maturity.  Untaught  men  would  be  as 
speechless  as  apes,  far  less  able  to  communicate  with  one 
another  than  deaf  mutea  who  watch  the  communications  of 
othera.  It  is  a  pity  that  it  is  impossible,  on  humanitarian 
gnmnds,  to  repeat  now  the  experiment  of  King  Psammetichua. 
It  would  be  interesting  to  watch  the  residt. 

In  the  case  of  the  other  smaller  species  of  Paradise  Bird 
found  in  tlie  Aru  Islands,  the  King-bird  (Cicinymnis  regixtji)  the 
males  in  full  plumiigcs  Heeiacd  us  common  as  the  simple  brown 
young  males  and  females.  The  natives  knew  these  latter  well, 
as  forms  of  the  brilliant  red  bird,  though  so  vastly  difterent,  and 
several  times  fM:iinted  them  out  to  me,  as  "  Gobi,  gobi/'  their 
name  for  the  "  King-bini." 

The  King-birds  were  even  more  abundant  atWanumbai  than 
Uie  larger  sfxjcies.  The  males,  when  setthMl  in  the  trees,  con- 
stantly uttered  a  cry  which  is  very  like  that  of  the  Wryneck 
or  Cuckoo's  Mate.  I  saw  most  of  them  in  the  lower  trees  of 
the  forest,  at  about  30  feet  from  the  ground.     One  shot  by 


*  **  ExperimontB  aad  ObserrAtioiu  on  the  8iJigiiig  of  Birds.**  by  the  Hon. 
[DAioei  Barriugtou.  PhiL  Tnma.  Vol.  Utlll.  1773,  p.  84».  A.  R. 
;W&llAc-e,  "Contributions  to  the  Theory  of  Natural  Selectiou,**  p.  SdO. 
IfOoJuii,  Miiciuillaxi,  1875. 
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Mr.  Ablwtt,  engineer  of  the  "  Cliallenffer,"  when  we  were  together 
in  Wokau,  hovered  and  lioppwl  fur  some  time  about  a  matt  of 
creepers  hanging  from  a  large  tree,  apj^arently  searching  for 
insects.  As  it  hovered,  it  showed  its  bright  scarlet  back  like  a 
tlaah  of  fire. 

Usually,  the  bird  aitting  ou  the  twigs  and  seen  from  below 
sliowB  none  of  its  beauty. 

The  birds  seem  very  tame,  but  like  the  Bifle-bixd,  and  the 
Great  Bird  of  Paradise,  are  usually  in  constant  motion.  One 
fidl-plumage  bird  sat  on  a  twig,  about  four  feet  from  the  ground, 
and  looked  at  me  for  a  while  at  not  more  than  three  y^i^ 
distance,  and  then  darted  away,  more  out  of  natui-al  impulse,  I 
imagine,  than  fear. 

I  shot  five  of  the  birds  in  one  day.  One  of  them  had  the 
wonderful  spiral  green  tail  feathers,  only  just  growing  out.  The 
bright  lapis-lazuli  blue  colour  of  the  binl's  legs  and  feet  when 
fresii,  greatly  enhances  its  l>eauty.  Luckily  the  skin  of  the 
Paradise  Bii-ds  is  tough,  and  I  found  the  King-bird  easy  to  akin. 
The  short  red  feathers  encroach  ou  the  basu  of  the  bill«  cm  iti 
upper  surface  in  an  unusual  manner,  the  tip  of  the  bill  only 
being  free,  and  this  gives  the  head  a  curious  appearance. 

Tlie  coral  rock  of  Wokau  Island  is  exposed  in  section,  on  tlie 
shore  not  far  from  Dobbo,  in  a  clifl^  alwut  11  feet  in  height 
The  strata  are  inclined  towards  the  sen  at  an  angle  of  about  20'. 
Inland,  the  surface  is  marked  by  a  series  of  ridges  of  smiU 
elevation,  and  from  the  presence  of  numerous  bivalve  ^mUb, 
seems  to  have  been  raised  above  sea  level 

Tliei-e  is  a  fresh-water  stream  not  far  from  Wanumbai,  which 
flows  over  the  coral  rock,  overhung  by  dense  vegetation.  In  the 
bed  of  the  stream,  a  constant  deposit  of  carbonate  of  lime  ia 
takiug  place,  and  tlie  bed  is  partitioned  iuto  a  series  of  pooU, 
separated  by  ridges  and  projections  of  stalactite-like  substance, 
which  lini^  also  the  pools  themselves.  Similar  deposits  in 
tropical  streams  have  l>een  observed  elsewhere,  as  in  Hoannf; 
Kiver,  Jamaica.* 

It  was  elicited  by  Captain  Tizard,  from  the  Malays  at  iJohbo, 

•  Sir  H.  T.  de  lu  B«che,   F.R.S.     "The  Geological  Observer,"  n  13, 
2u(l  Ell.     Londou,  Louguuui,  18o3. 
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that  fi  deer  abounds  in  the  northornmost  of  the  Aru  lalnnda ;  no 

ubt  it  is  of  the  same  species  as  the  doer  of  Amhoina  (Jiiisa 

oltucensis) :  I  was  shown  tlie  horns.     It  must  have  been  intro- 

ler  by  the  Mahiys  or  Duteli. 

Chineae  dealers  in  Mancliester  and  Binninghain  gixxla 

d  ftrraek  at  Dobbo,  used  cajuputoil  as  a  preservative  for  their 

irds  of  Paraiiise  skins,  to  keep  ofV  ants  and  other  insects. 

referring  to  the  Ani  Islaniia.  "  L>ucoverie8  in  AuatraJin,"  aIbo  "  An 

nrfCftptOwcn  Suiil*'y'a  Visit  to  tbelilflnrlsuf  the  AnkfwraSea,"  by 

J.  Lwt.  Stoktw,  Itommaniler,  RN.,  Vol.  II.,  p.  333.     lioridon,  Boone,  1846. 

"  Vov'Hge  of  the  Dutch  lirig  *  Dourga.' "   Tmus.  by  W.  Karle.     Madden 

A  Co.,  I^mdoij,  1810. 

A,  a  Wollnci!,  F.R.a,  &c,  "  The  MiOay  Arehipelago." 

Tin  K«  ItlMid*,  fteptrmlMr  24tta  iind  SStli,  1874.     We  crossed 
i\'«r  from  the  Aru  Lshinds  to  the  Ke  Inhinds,  tiiking  a  day  on 
16  pasaage  and  dredging  and  sounding'  between  the  two  groups, 
iding  a  deptli  of  3(H)  failionis.     IfVliilst  we  wore  off  the  coast 
Great  Ke  Island  sevei-al  l)oats  full  of  natives  put  o(l'  to  the 
rup.     The  boats  were  descriWd  by  Wallace.     They  are  shaped 
whale  boata  and  are  fjiMtt^ned  tn;jji^ther  with  ratttins. 
Tlio  crews  nsnl   paddles  witli   hm^  b1a<ies  pointed  at  the 
ids  and  cross  handles.     They  paddled  in  time  witli  a  chanted 
identical  with  one  used  by  the  Fijians  in  their  dances, 
tnm  turn."      At  intervals  the  sumid  rose  loud  from  the 
approaching  boats  as  it  was  taken  up  in  choi'us. 

lie  chant  was  accomp:inied  by  a  drum  with  a  tense  mem- 

e,  ou  which  two  sounds  were  made  by  striking  it  slij;htly 

itli  tlie  tips  of  the  fingers  or  more  violently  with  the  palm  of 

le  hand,  the  sound  reminding  one  that  one  was  getting,  in  one's 

Lvela^  neaivr  towards  India. 

Tlie  men,  a  boat-loati  of  whom  came  on  board,  were  like  tho 

ru  Islanders,  but  mostly.  I  tliou^ht,  stronger  built.     They  wore 

hair  long  and  loose,  and  liad  no  ornaments.     Mo«t  of  them 

fVore  only  an  apron  of  cloth.      All  of  them  were  in  the  most 

lorrible  state  of  skin  disease,  their  skins  being  in  a  rough  scurfy 

ition  in  many  cases  all  over  the  k»dy.      I  htiyt  not  seen 

'here  such  bad  cases  of  vegetable  itch.     Tlie  disease  is  due 

to  a  parasitic  fungus  and  clcjsely  allied  to   or  identical  with 
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Piiyriasis  venieolor.  Dr.  Crosbie,  Staff-Surgeon  of  the  "  Cbiil- 
lenger,"  made  a  careful  microscopical  examination  of  it  The 
disease  is  widely  spread  in  Melanesia  and  Tolynesia.* 

Tlie  men  kept  conatiuitly  scratching  themselves  violently, 
and  life  can  be  hardly  vorth  having  in  Great  Ke  Island.  Yet 
the  disease  is  one  easily  cured.  After  all,  the  natives  are  no 
worse  off  than  were  Cambridge  under-graduates  in  the  middle 
of  the  seventeenth  century,  and  they  used  to  be  nearly 
physicked  to  death  into  the  bargain,  absolutely  in  vain.t 

The  men  begged  for  all  kinds  of  things,  and  especially  spinU 
and  to])acco.  One  of  tlie  boats  had  well-made  pottery,  nicely 
ornamented  with  patterns  in  ted,  for  barter.  The  men,  as  did 
also  the  Malays  at  Dobbo,  used  a  alight  click  with  the  tongue, 
accompanied  by  a  very  slow  shaking  of  the  head,  to  express 
astonlshnient 

We  anchored  off  Little  Ke  Island.  Several  boats  came  off 
paddling  to  a  different  but  ver}'  similar  chant.  The  men  l«eing 
ship-builflcrs  by  profession,  were  delighted  with  tlie  ship,  and 
ran  all  over  it  and  climbed  into  the  rigging. 

A  dance  was  got  up  on  the  quarter-deck.  The  drum  wtt 
beaten  by  two  performers  and  a  song  accompanied  it,  but  then) 
was  tio  clapping  of  hands,  as  in  FijL  The  whole  mode  of  danc- 
ing was  absolutely  different,  and  tlie  attitudes  of  the  dancer  were 
sufHcient  alone  to  have  told  one  that  one  was  amongst  Malays 
and  not  Melanesians  or  Polynesians. 

Tlie  dance,  in  which  only  two  or  three  performers  danced  at 
a  time,  consisted  of  a  very  slowly  executed  series  of  poses  of  ll»e 
body  and  limbs.  There  was  no  exact  keeping  of  time  to  the 
accompaniment  nor  unison  of  action  between  the  dancers.  The 
hands  and  arms  during  the  action  were  slowly  moved  from 
behind  to  the  front,  the  palms  being  held  forwards  and  th« 
thumbs  stretched  stmight  out  from  them. 

In  auother  dance  a  motion,  as  of  pulling  at  a  rope,  was  ii««i. 
The  chant  to  one  dance  was  the  words  "  uela  a  ucIsl**     Therf 


i 


*  See  Tilbuiy  Fox,  M.D.,  "  On  the  TokeJau  Riugworm  and  its  FnogiK.' 

The  "  Lancet,"  1874.  p.  304. 

t  John  Strypea'  "  Letters  to  hia  Mother,  Schobe  Acodemior,"  p.  883. 
Cliristopher  Wonlaworth,  Cambri<lge,  lb72. 
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«]so  a  danoe  of  two  perfomieis  with  pieces  of  sticks,  to 
a  combat  with  swords.     The  whole  was  closelj  like 
dancing  of  the  LuUos  which  we  saw  later  at  Zamboangan  in 
|tiie  Philippine  Islands,  but  not  so  elaborate. 

The  ship  moved  to  an  anchorage  off  the  small  town  of  Ke 
DnlauL  The  houses  were  all  raised  on  poets,  except  the  Mahom- 
■wl^n  Moeque,  which  building  shows  a  curious  development  of 
tbe  lii^i-peaked  Malay  roof  into  a  sort  of  half  tower,  half  spire, 
lu^vnuuting  no  doubt  an  equivalent  of  the  dome.  Under  the 
ctv^es  of  the  houses  baskets  were  hung  up  for 
tfae  fowls  to  nest  in. 

Some  boys  were  playing  near  the  village, 
ttd,  BS  a  toy,  they  had  a  very  ingeniously 
model  of  a  spring  gun,  or  rather  spring 
',  a  trap  by  which  a  large  arrow  is  shot 
lato  a  wOd  pig,  on  its  setting  loose  a  catcL 
Our  guide,  a  boy,  wearing  a  turban,  placed  his 
b&x&d  on  his  turban  and  said, "  Mahommed,"  and 
explained  to  Captain  Tizard  that  the  small 
hoys  at  play,  whose  heads  were  bare,  were  not 
■adi  as  he,  but  heathen.  He  was  evidently 
▼Bay  proud  of  his  religion. 

Ibe  Ke  Islandeis,  besides  arrows  like  those 
oC  the  Aru  Islanders,  use  others  which  are 
pQcaHar.  They  are  light  thin  narrow  strips  cut 
wit  of  the  long  leaves  of  what  I  believe  is  a 
^©des  of  Canna.  The  strips  are  so  cut  that 
^  itiff  midrib  of  the  leaf  forms  the  shaft  of 
*ke  snow,  and  portions  of  the  wings  of  the  leaf 
■w  left  on  at  the  base  of  the  arrow  to  act  as 
^■^'icre.  The  point  is  simply  sharpened  ^ith 
*i»e  knife. 

These  leaf  arrows  when  dry  are  hard  and 
"'^  They  are  very  easily  made  by  a  few 
f'okes  of  the  knife,  and  a  large  bimdle  of  them 

*  cajried  by  tlie  archer.    They  are  shot  away 

*  a  bird  in  the  bush  without  the  trouble  being  taken  to  find 
^*>^^  again,  as  in  the  case  of  other  arrows.      They  are  so  small 


AftMv  err  ott  or  a 


382 


A    NATURAUST  ON   THK  "CHALLRNGER. 


( 


and  light  that  they  make  very  little  show  iu  their  flight,  and  no 
noise ;  and  I  saw  a  youth  shoot  at  least  a  dozen  of  them,  at  a 
large  Nutinej^  Pigeon,  without  the  bird's  doing  more  than  move 
ite  head,  and  start  a  little  as  they  flew  by  almost  touching  it. 

These  Nutmeg  Pigeons  {Carpophaga  concvtna)  are  very  large 
heavy  binls.  Some  of  those  shot  weighcil  2  \ha.  I  shot  two  at 
one  shot  as  tliey  sat  on  a  branch  on  a  high  tree  right  over 
my  liead.  They  fell  one  on  each  side  of  lue  witli  a  veiy 
heavy  tliud,  and  1  believe  woidd  have  stunned  me  had  they 
not  luckily  just  missed  my  head.  I  hod  never  oouBidered  thia 
danger  before. 

Mr.  Darwin  in  his  Journal*  refers  to  Epeira  davipts,  as  said 
by  Sloane  to  make  webs  so  strong  as  to  catch  binls.  At  UltU 
Ke  Island  Von  Willemoes  Suhm  actually  found  a  strong  and 
healthy  "  Glossy  Starling  "  {Cuiomis  rnctallica)  caught  fajt  in  8 
yellow  spider's  web,  and  he  took  the  birtl  out  alive  and  brought 
it  on  bonnl  tlio  ship  to  bo  ]iro3t'r\'cd. 

The  Banda  Group,  September  SOtk  to  October  Sntf,  lftI4. 
From  the  Ke  Islands  the  sliip  jiroueeded  to  tlie  fianda  Group, 
famed  for  its  nutmegs.  On  the  voyage,  which  consumed  three 
days,  a  small  island  named  Bird  Ishiud  was  ])a38ed.  from  which 
at  one  spot  smoke  was  iasning  from  amongst  rocks  covered  with 
a  white  incrustation.  The  smoke  was  e\idently  a  volcanic 
fumerole. 

Banda  Island  waa  reached  on  de]}teml>cr  29th.  The  ship 
anchored  iu  a  harbour,  shut  in  by  three  sun'ounding  ialanda 
On  one  of  tliese  was  the  town,  the  old  fort  built  by  the  Portu* 
gucse.  and  the  residences  of  the  Duteh  Oflicials.  Another 
island  \s  the  small  active  volcano  of  the  group  colled  Gunuttg 
Api  (mountain  fire) ;  the  Malay  equivalent  of  the  word  volcano. 
On  the  third  island  (Great  Banda)  are  the  principal  uutznc^ 
plantations.  1  accompanied  a  party  which  ascended  the  vol- 
cano, which  is  1,910  feet  iu  altituile  only.  It  appears  t*)  1)0 
very  seldom  climbed,  either  by  Dutch  residents  or  natives. 
Tlie  mountain  is  a  steep  simple  cone.  The  ascent  waa  made  on 
the  east  side.  Tlie  cone  is  covered  witli  Imshes  up  to  within  alxiut 
700  or  800  feet  of  the  summit,  ami  with  the  help  of  the-se  dimh- 
*  "  Journal  of  Reaearches,"  p.  36. 
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is  easy  thowgli  ardiiona.    Above  tho  limit  of  tho  bushes  there 

steep  elopes  of  Ioosl*  Htoiuw,  wearying  to  climb  and  ootistuntly 

Uiiig.    Above  these,  again,  the  surface  of  t}ie  cone  is  hard,  the 

ashes  and  lnvu  fmgnients  of  wluoh  it  is  I'lnnpcwrd,  K-inj? 

anented  togi>tht^  HO  ma  to  form  aluirtl  cruat.    Thiit  is  rotigluMH^l 

f  the  projection  of  fra^'ments,  but  still  smooth  enough  to  require 

Ime  care  in  tlie  |ila(niij»  of  tlie  feet  to  men  wearing  l»oot8.     Tho 

y  f^uides  with  naked  feet  sUhnI  witli  etuie  upon  it  onywheu*. 

The  inclination  of  the  slope  is  about  33^ ;  and  to  a  man  who 

ily  bt*comes  giddy  no  <loubt  wouM  ho  ratlior  fonnidahle  in 

cent.     An  American  traveller,  wlio  liad  pi-obahly  never  l>een 

)  any  other  mountain  before  he  ascendetl  the  Banda  Volcano, 

written  a  rnosL  appalling  account  of  the  danger  wliich  lie 

^naonterud  in  desceiiding.      To  a  man  with  an  oniinarily  good 

PH  thtfire  are  no  ditticnlticA  in  the  aa<'^nt  or  descent. 

W   At  the  summit  the  fVagincnts  of  basaltic  rock  wei«  under- 

king  slow  decomposition  under  U»e  action  of  liojitt^l  vapours 

luing  in  all  directions  fn*ni  amongst  tliem,  and  wore  softene*! 

d  turned  white,  like  chalk.     Any  of  these  fragmonUi  when 

L)ken  sliowod  part   of   their   mass    still  black   and  unaltered, 

d  the  remainder  white ;  the  decomposition  not  having  reached 

yet  through  the  vhole. 

Jetft  of  hut  steam  inaued  in  many  places  from  fissures.  Around 
B  mouths  of  these  were  growing  gelatinous  masses  formed 
'  lowly  organised  algic  closely  similar  in  appoarouoe  to  those 
mud  growing  around  the  mouths  of  hot  springs  in  tho  Azores.* 
ore,  however,  there  was  no  water  issuing,  the  only  nioisturu 
ng  supplied  by  the  condensation  of  the  steam.  Them  waa 
Accumulation  of  water,  but  drops  of  moisture  hung  on  the 
lies  of  the  tiHsurea. 

Id  some  places  tho  gelatinous  algie,  and  a  white  mineral 
icrufltation.  formed  alternate  layers  coating  the  mouths  of  the 
ures.  The  ^team  on  is-suing  within  the  fissure  had  a  tem* 
ntureof  250"  F. ;  and  where  tlie  crust  of  algo)  wasflourinhing 
s  thermometer  showed  140°  F.  The  stcuun  liad  a  strongly 
d  and  sulphurous  smell. 
On  the  summit  uf  the  mountain,  where  the  ground  is  ciKil,  a 

♦  Sot'  j«igf  3(1. 
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Fern,  a  Sedge,  and  a  Melastomaceous  Plant  grow.  Besides  theae, 
I  found  another  lloweriug  plant,  growing  in  a  crack  in  the  midst 
of  a  strongly  sulphureous  smoke  which  issued  constantly  from  it. 
The  thermometer  when  laid  on  the  surface  of  the  ground  where 
this  plant  was  growing  showed  a  temperature  of  100°  F. ;  and  at 
a  depth  of  one  and  a  half  feet  helow  it  the  soil  about  the  fissme 
had  a  temperature  of  220°  F. 

At  the  summit  of  tlie  mountain  were  numerous  flying  insectB 
of  various  kinds,  although  there  was  nothing  for  them  to  feed 
upon,  and  large  numbers  of  them  lay  dead  in  the  cracks,  killed 
by  the  poisonous  volcanic  vapours.  So  numerous  were  they 
that  the  Swallows  had  come  up  to  the  top  of  the  mountain 
to  feed  on  them, 

I  noticed  similarly  large  numbers  of  insects  at  the  summit 
of  the  volcano  of  Teruat^,  at  an  altitude  of  more  than  5,000  feet. 
Insects  are  commonly  to  be  seen  being  carried  along  before  the 
wind  in  successive  efforts  of  flight.  No  doubt  they  are  blown 
up  to  the  tops  of  these  mountains,  having  towards  the  sunmiite 
no  vegetation  to  hold  on  to,  The  winds  pressing  against  the 
mountains  foi-m  currents  up  their  slopes;  and  in  the  case  of 
volcanos,  which  are  heated  at  the  summits,  no  doubt  theie  iB 
a  constant  upward  draught  towards  then*  tops,  caused  by  the 
aacentiing  column  of  hot  air. 

I  dwell  nn  the  aecumuliitioii  of  insects  at  the  tops  of  thase 
mountains,  because  when  blown  off  into  the  free  air  from  thete 
great  elevations  by  heavy  winds,  as  no  doubt  they  often  are,  the 
insects  are  likely  to  fly  and  drift  before  the  wind  to  very  long 
distances,  and  thus  be  aided  in  colonizing  far-off  islands. 

I  found  the  skull  of  an  Opossum  (the  WooUy  Phalonger, 
Cuscus)  on  the  mountain.  The  auimal  is  common  in  the  Banda 
Group.  It  occurs  also  in  the  Moluccas  and  elsewhere.  Its 
occurrence  on  the  Banda  Islands  seems  most  easily  accounted 
for  on  the  supposition  that  it  escaped  from  confinement,  haWng 
been  brought  to  the  islands  at  some  time  by  Malay  voyagexs. 
Malays  seem  fond  of  keeping  wild  animals  in  conlinemeat. 
or  taming  them.  Tliei-e  were  several  such  pet  animals  about  the 
houses  at  Dobbo,  at  the  time  of  our  visit. 

At  the  base  of  the  Banda  Volcano,  on  the  shores  of  the 
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ilandj  a  belt  of  living   coi-nla   composed   of    a  considerable 

rariety  of  species  is  easily  accessible  at  low  tide.     Of  these 

)ralH  tbe  lai>;est  bulk  is  composed  of  massive  Astraida^  of 

-which  about  ten  difTereut  forma  were  collected.      A  massive 

^oritea  is  also  very  abundant. 

One  species  of  **  Brain  Coral/'  and  an  Asti^cea,  fonn  huge 
as  much  aa  five  feet  in  diameter,  wldcli  have 
attached  to  tlie  bure  basaltic  rock  of  the  shore. 
le  tops  of  all  of  those  coral  masses  are  dead  and  Hat  and  eomc- 
hat  d»:H:ayed  :  but  on  these  dead  tops  fresh  growth  is  nuw  taking 
»,  showing  that  slight  oscillations  in  the  level  of  the  shore  of 
It  at  least  have  taken  place  recently.  The  tops  of  the  corals 
certjiinly  killed  by  being  left  exposed  alwve  water, 
ih  slight  oscillations  are  to  be  expected  at  the  base  of  an 
re  volcano.  The  present  re-growtli  is  due  to  the  corals 
now  again  submerged.  Tbe  fact  that  these  corals  are 
to  be  seen  growing  on  the  bare  rock  itself,  and  not  on  dSru 
of  older  ciirals,  sliows  that  the  coral  growth  is  very  recent. 

The  Brain  Coral  gi-ows  in  convex^  mostly  hemispherical, 
Bsea;  the  Atttrau  more  in  the  form  of  vertically  standing 
sjlindrical  masses,  or  masses  which  may  be  ilescrilied  as  mode 
of  a  number  of  cylinders  fused  togetlier.  The  masses  of  the 
Afinm  are  usually  higher  than  those  of  the  Mocandnna  by  about 
a  foot,  because  they  are  able  to  giow  in  shallower  water,  and 
UiUB  range  also  higher  up  on  tlie  beach. 
-Mnny  of  the  masses  of  tliis  Adrcra  in  the  shallower  water 
led  dry  at  euch  low-tide,  and  appear  to  sufl'er  no  more  in 
co>n»eq^uence  than  do  tlie  common  Sea-anemones  of  our  English 
coastii,  which  are  so  closely  allied  to  them.  I  have  not  seen 
any  other  species  of  coral  thus  growing  where  it  is  expose^l  at 
li»w  tide.  Tlie  "  Brain  Coral "  appai-ently  caimot  survive  ex- 
and  hence  the  tops  of  its  masses  have  been  killed  during 
\i0  elt&nge  of  depth  of  the  water  at  about  a  foot  below  the  height 
al  which  those  of  the  Astrcca  have  perished. 

Tbe  common  Musluxiom  Cond,  so  often  to  be  seen  as  a  chim- 
ney ornament  in  England  {FuwjUi  sp.),  is  most  extniordinorily 
abundant  on  the  shore,  at  a  depth  of  one  or  two  feet  at  low 
water,  and  with  it  an  allied  loiter,  similarly  free-growing  coral 
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{HerpttolUka  Umax).  The  Mushroom  corals  cover  the  bottom  in 
places  in  such  large  (j^uantities,  that  a  cart-load  of  thera  might  lie 
picked  up  in  a  very  short  time ;  I  have  nowhere  seen  them  so 
common. 

I  vLsitwl  one  of  the  Nutmeg  Plantations  in  Great  Banda. 
The  nutmeg  is  the  kernel  of  a  fruit  very  like  a  peacli  in  appear- 
ance and  which  makes  an  excellent  sweetmeat  when  preserved 
in  sugar.  Tlie  owner  of  the  plantation,  a  very  weolUiy  MaIat 
native  of  Banda.  told  me  that  about  one  male  tree  to  everr 
fifty  females  was  planted  ou  the  estate ;  he  had  a  superstition 
that  if  a  nutmeg  sued  was  planted  with  its  flatter  side  upper- 
most, it  would  be  moro  likely  to  produce  a  male  seedling. 

Formerly,  before  the  Dutch  Government  renounced  its  mono- 
poly of  the  rntjwth  of  nutmeg  iji  the  Moluccas,  the  treea  were 
strictly  and  most  jealously  confined  to  the  Island  of  Great 
Banda.  The  utmost  care  was  taken  that  no  seeds  fit  for  ge^ 
minatiou  should  be  carried  away  from  the  island,  for  fejir  of 
rival  plantations  being  formed  elsewheje  ;  seeds  were,  however, 
often  smuggled  out. 

The  Government  destroyed  tlie  Nutmeg  trees  on  all  the 
other  islands  of  the  group.  It  was.  however,  found  necessary  to 
send  a  Commission  every  year  to  uproot  the  young  nutmeg 
trees  sown  on  these  islands  by  the  Fruit- Pigeons,  called  Nut- 
crackers by  the  Dutch  i-esidents  {Carpophaga  cojiciniia). 

The  various  Fruit-Pigeons  must  have  played  a  most  im- 
portant pai-t  in  the  ilissemination  of  plants,  and  especiidly  treai» 
over  the  wide  region  inhabited  by  them.  Sir  Charles  LyeJl,* 
referring  to  the  transixtrtation  of  seeds  by  Uio  agency  of  binls» 
noted  especially  this  transportation  effected  by  pigeons,  and 
quotes  Captain  Cook's  Voyages  to  the  effect  that  at  Taniu 
"Mr.  Foster  sliot  a  pigeon,"  (obviously  u  Carpophaga),  in  whose 
craw  was  a  wild  nutmeg.t 

At  the  Admiralty  Islands  very  large  numbers  of  a  Froit^ 
Pigeon  (Ca7pt'ph<iga  rhoiiiw)la?rna),  were  shot  by  the  officers  of 
the  "Challenger."  Their  crops  were  full  of  fniita  of  variotu 
kinds,  oU  of  wliich  I  had  failed  to  find,  or  reach  in  the  growing 

•  '*  Principles  of  Geologj,"  lOtb  Edition,  Vol.  IT,  p.  69, 

+  "Cook*8  Second  Voyage,"  Vol.  11,  p.  69.     London,  Strachan,  1777. 
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mdition  in  my  botanical  expeditions.     Amongst  these  fruits 

^ei*e  abuudance  of  wild  nutmegs,  mid  wild  coUee-berries  ;  many 

»f  the  fruits  were  entirely  uninjured,  and  the  seeds  quite  fit  for 

lination. 

No  doubt,  when  frightenetl  or   wounded    by    accident,   the 

pigeons  eject  the  whole  fruits,  and  they  habitually  eject  the  hard 

kernels,  as  1  saw  quantities  of  them  lying  about  under  the  trees 

on  a  small  ishiud  ut  the  Athuirolty  lalands^  on  which  the  birds 

m  vast  numbers. 

As  soon  as  ever  a  few  littoraJ  trees,  such  as  BaTrhigtonia  and 

Calophyllnm.  inopkylliim,  have  established  themselvoa  by  moans 

if  their  drifting  seeds  on  a  freshly  drj'  coral  islet,  the  Fruit- 

"i^eons  aliyht  in  the  branches  in  their  Wight  from  place  to  place, 

drop  the  seetls  of  all  kinds  of  other  trees  with  succulent  fruits. 

ire  seen  the  pigeons  thus  resting  on  two  or  three  small  littoral 

trees,  wliich  as  yet  form  almost  the  only  vegetation  of  Ol>servatory 

Island^  a  very  small  islet  in  Nares  Bay,  Admiralty  Islands. 

Hearii»g  the  sound  of  music  in  tl»e  native  distiict  of  the 

ri  of  Ham  la  one  evening,  I  made  my  way  towards  a  house 

which  it  came,  in  tlie  hopes  of  seeing   a  Malay  dance. 

\imA  of  this  I  found  Malays  indeed  dancing,  but  to  my  dis- 

»]>oiiitmo&t,  they  were  tiiuicing  the  Eun»i»^iui  widtz. 

I  »aw  a  Mahomme<ian'3  dancing-party  in  cue  of  the  houses ; 
lie  performers  were  of  course  all  men.  The  i-oom  in  which 
*y  danced  was  widely  o^ien  to  tlie  street,  and  lighted  up. 
twenty  men  di'essed  in  their  beat  sat  on  mats  placed 
jt  the  wall  round  the  room,  the  host  occupying  a  place  at 
end ;  two  memlxsrs  of  the  party  rose  at  a  time  and  danced. 
The  movements  were  very  slow,  and  frequently  the  two  dancers 
led  one  another  by  the  hand  and  presenting  themselves  to 
dillercnt  sides  of  the  assembly  in  turn,  Ixfwed  with  great  cere- 
mony ;  the  whole  reminded  me  somewhat  of  a  quatirille. 

AM^iua.  October  fttk  to  totii,  1B74. — On  the  sliip  anchoring 
Amboina,  it  Wiis  foimd  necessary  thftt  a  salute  should  be  tireiL 
*he  "  Chidlenger  "  Iteing,  as  a  sun'eying  slup,  provided  with  very 
!W  guns,  was  usually  excused  this  ceremony,  but  it  was  thought 
the  thitch  authorities  tliat  the  natives  would  not  pi-oporly 
iderotand  the  arriviU  of  a  foreign  man-of-war,  without  the  usual 
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honour  being  paid  to  the  Dutch  flag;  bo  two  small  Annstpong 
breoch-loadoi's  were  let  otf  alternately  through  the  bow  port& 

The  old  Dutch  saluting  guns  on  the  fort  seemeii  to  retum 
the  uupleusant  noisy  compliiutint  with  some  di£Qculty,  and  one 
of  tiiem  leapt  off  the  parapet  into  the  ditch,  in  the  excitement  of 
unwonted  exercise.  It  is  tu  be  hoped,  that  before  long  the 
iutolemble  nuisance  of  saluting  will  h^  done  away  with ;  it  la 
moat  astonishing  that  civilized  persons  can  be  so  much  the 
slaves  of  habit,  as  to  make  a  painful  noise  of  this  kind  when 
necessity  does  not  require  it ;  eveiyone  concerned  dislikes  tk« 
noise,  and  there  is  a  great  waste  of  material 

The  custom,  however,  shows  signs  of  dying  out,  for  it  has 
reached  already  to  some  extent  a  rudimeutaiy  condition.  In 
large  war-vessels,  the  actual  fighting  guns  are  considered  loo  big 
to  be  played  with  in  this  manner,  and  a  special  saluting  battoy 
of  small  old  pattern  guns,  useless  for  any  other  purpose,  is  ke^ 
mounted  on  the  forecaatle  for  the  sole  sake  of  making  this 
hideous  noise, 

I  have  i-end  of  a  case  in  wliich  in  a  small  out-of-Uie-w»y 
European  colony,  the  governor  had  to  send  on  board  a  fordgn 
maii-ijf-war  wliieh  luul  arrived  in  hia  iK)rt  to  beg  for  powder  to 
return  the  custijiuiiry  salute.  We  may,  ho'wever,  coDgratnlaU 
ourselves  that  mattei-s  might  be  worse ;  there  are  some  unfor- 
tunate races,  the  members  of  which  Imve  to  spend  their  money 
in  powder  and  let  it  off,  on  all  occasions  of  petty  private 
domestic  rejoicing. 

The  coral  bauks,  though  abundant,  were  not  so  easily  acces- 
sible at  Amboina  as  at  Banda,  being  in  deeper  watef,  mi 
specimens  of  moat  of  the  species  could  only  be  procured  by  deqil 
wading  and  iliving.  After  diving  for  corals  in  a  depth  of  about 
leu  to  twelve  feet,  I  found  my  eyes  very  sore  for  some  houn 
after\i'ard8.  I  believe  that  this  soreness  wiis  most  probably 
pnxlucod  by  the  stinging  organs  of  the  corals ;  all  corals  are 
provided  with  urticating  orgaris.  Tlie  stinging  produced  by  the 
Hydwid  corals  of  the  genus  MiUopora  was  long  ago  noted  by 
Darwin  and  othe]*s.*  In  the  West  Indies  the  coral  issometixiMil 
called  sea-ginger. 

*  **  Jonrual  of  Hesearches,"  p.  464. 


AMBOINA. 


389 


In  the  case  of  most  Antliozoiin  ci)i*ala,  the  stinging  organs  are 
not  ix)\rerful  enough  to  make  theiuflelves  felt  through  the  skin  of 
the  hands,  but  I  have  often  felt  my  liands  tingle  after  having  been 
employed  in  collecting  corals,  other  thou  Millepom,  on  the  reefs. 
In  diving,  the  face  and  open  eyes  are  brought  close  to  the 
corals  at  the  moment  that  these  are  grasped  and  irritated,  and  it 
seems  possible  that  the  eyes  might  become  seriously  inflamed 
and  injured  by  the  action  on  them  of  the  nettle-cells.  I  mention 
the  circurastan*)e  as  a  warning  to  collectors ;  where  Millo- 
pohds  ai-e  7>resent,  great  care  sliould  certainly  be  exercised. 

On  the  shore  of  the  harbour  of  Amboino,  coral  reef  rock  occurs 

raised  many  hundred  feet  above  sea  level,  forming  a  steej)  hill- 

Bfilope.     At  the  summit  of  the  ridges  so  formed  the  rock  stands 

Hmt  here  and  tliere.  weathered  into  fantastic  pinnacles,  with  sur- 

^BHmb  honeycombed  by  the  action  of  rain,  just  as  at  Bermuda.* 

iH        Some  of  the  smaller  trees  growing  on  these   ridges  are 

H  covered  with  the  curious  epipliytes,  Mijnnfcodia   armnta   and 

W  liy^^^phytnvi  fonnicau^}, ;    these   are  pliuits  belonging  to  the 

natural  order  Cinchonaceo!.     Both  plants  are  associated  in  their 

groii^'th  with  certain  »})e('ies  of  ants ;   as  soon   as   the  young 

'     plants  develop  a  stem,  the  ants  gnaw  at  the  l>ase  of  this  and 

■  the  irritation  produced  causes  the  stem  to  swell;  the  ants  con- 

■  tinuiui;    tt)  irritate  and   excavate  the  swelling,  it   assumes  a 

■  globular  form,  aiid  may  become  larger  than  a  man's  head. 

H       The  globular  mass  contains  witliin  a  labyrinth  of  chambers 

Hand  passages,  whicli  arc  occupied  by  the  ants  as  their  nest.     The 

'  mralls  of  these  chambers  and  the  whole  mass  of  the  inflated 

stem,  retain  their  vitality  and  thrive,  continuing  to  increase  in 

size  tvith  growth.     From  the  surface  of  the  rounded  mass  are 

\en  oif  small  twigs,  bearing  the  leaves  and  flowers. 

It  appears  that  this  curious  gall-like  tumour  on  the  stem 

Ijecome  a  uurmid  condition  of  the  plants,  which  cannot 

irive  without  the  ants.     In  Mtji-mecodia  amuita  the  globular 

is  covered   with   spine-like   excrescences.      The   trees    I 

ferred  to  at  Amboina,  had  these  curious  spine-covered  masses 

in  every  fork,  and  with  them  also  the  smooth  siufaced 

of  a  species  of  H iidiuqihytum. 

•  .See  pit^n  21,  78,  and  Sa 
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Numerous  dealers  brought  tmys  of  the  shells  for  which 
Amboiiia  is  famous  to  the  ship,  but  the  prices  asked  are  so  high. 
that  it  would  probably  pay  to  bring  some  of  the  shells  hack 
again  from  Europe  to  Amboina  for  sale  to  passing  visitors. 
Cassowaries'  eggs  were  also  offered  for  sale,  and  large  quantities 
of  Deers'-homs  (Rn^a.  vwlitcc^nsis). 

Tlie  Deer  are  very  abundant  in  Amboina.  I  accompanied  a 
party  which  went  in  pursuit  of  them.  We  had  a  letter  to  a 
native  heati-man  in  one  of  the  villages  on  the  shores  of  the  inlet 
in  which  the  harbour  lies.  The  head-man  treated  us  hospit- 
ably, and  collected  about  a  dozen  beaters.  The  Deer  were 
lying  down  concealed  on  a  plain  of  some  extent  close  to  the  shore. 
covered  with  tall  grass  in  some  places  up  to  our  middles,  and 
skirted  by  bushes. 

We  saw  a  Stag  and  two  Hinds  make  off  out  of  range,  as 
we  made  our  way  along  the  edge  of  the  tall  grass.  The  men 
beat  the  bnslies  at  the  edges  of  the  grass,  and  nt  last  drove  a 
Hind  out  of  one  clump  to  the  guna,  and  it  wad  shot.  The 
numerous  tracks  in  the  grass  showed  tliat  plenty  of  deer  must 
come  there  to  feed. 

T«niat«  liiUnd,   October  14th   t4»  17th,  1814.— The   island  of 

Temate  is  an  active  volcanic  cone  rising  direct  out  of  tlie  sea  to 
a  height,  according  to  "  Challenger  "  observations,  of  5,600  feet 
My  small  aneroid  indicated  tlie  height  as  somewhat  less,  bat 
■was  no  doubt  in  error.  The  island,  which  belongs  to  the  Dutch, 
lies  almost  exactly  on  the  equator.  Separated  fi-om  it  by  a  nar- 
row strait  is  the  somewhat  similar  cone  of  Tidore.  The  lower 
slopes  are  planted  with  nutmegs,  cloves,  pepper,  cocoa 
and  a  profusion  of  fruits. 

The  mountain  is  unquiet,  and  there  were  saiil  to  occur  cm' 
avemge  tliree  or  four  eartl»quakes  every  week  ;  I  had  great 
hopes  that  I  should  have  an  oppoitimity  of  feeling  one,  bat  was 
disappointed.  The  Dutch  keep  up  a  Government  staff  at  the 
island,  very  much  to  the  benefit  and  happiness  of  the  peopkii 
but  I  believe  at  a  considerable  financial  loss. 

Thft  Governor  or  Resident  of  the  island  at  the  time  of  the 
visit  of  the  "  Challenger,"  was  im  accomplished  naturalist,  &  C. 
J.  W.  van  Musschenbruek  ;  he  received  the  Expedition  with  the 
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B  aud  hospitality,  aud  eveu  got  up  a  ball  ou 
ice.      The  musicians  were  Malays,  who  were 
leiaiiguDie,  Due.  know  only  one  tune. 

The  liesident  presented  a  fine  collection  of  Snakes  and  Corala 
the  Expedition,  and  gave  tlie  greatest  assistance  and  iufonna- 
tion  on  all  natural-history  matters.  There  are  a  large  number 
of  Cluiiese  in  the  population  of  tlie  island,  and  the  Captain  China, 
or  head  of  the  Cliinese  under  the  Dutch,  accoi-ding  to  their 
well-known  method  of  Government  in  East  Indian  Colonies,  was 
one  of  the  notables  present  at  the  ball. 

The  Chinese  have  been  for  hundreds  of  years  in  tlie  island, 

and  I  WU8  astonished  to  learn  that  some  of  them  have,  in  the 

oourae  of  generations,  entirely  lost  the  knowledge  of  their  own 

language,  and  now  speak  only  Malay.     I  was  told  that  it  was 

ven  possible  that  the  Captain  China  himself  nii^ht  be  in  this 

cotidition.     I  had  thought  this  quite  imi>ossible  in  so  strongly 

coTJfler\'ativc  a  people,  and  indeed  had  not  realized  tlie  fact  that 

umerous  generations  of  Chinese  ai'e  boni.ilie,  and  are  buried  in 

ds  tinder  Dutch  i-ule. 

!At  Amboina.  the  largo  and  costly  tombs  of  the  Chinese  form 

feature  in  the  landscape  on  the  hill-sides,*  and  there  is  a  large 

Chinese  graveyard  at  Temate,  with  many  tombs  of  great  age. 

1  hml  fancied  that  all  dead  Cliinese  were  carried  to  China  to  be 

buried,  at  all  events  if  rich.     The  English  seem  to  be  the  only 

vilijsed  migratory  people  who  never  lose  their  language. 

Instances  of  snch  loss  by  all  other  European  races  are  to  be 

f:mnd  in  the  United  States. 

Malay  collectors  are  sent  every  year  to  New  Guinea  from 
emate,  to  collect  Binis  of  Paradise  and  other  lUrds,  and  a 
egular  trade  with  New  Guinea  is  carried  on  from  tliis  port. 
The  Malay  collectors  are  some  of  them  extremely  expert  in  pre- 
j»aring  and  preserving  binl-skins.  They  mount  them  with  a  small 
tick  stuck  into  the  towstidhiig,  and  protruding  at  the  tail  Thn 
in  is  handled  by  the  slick,  aud  thus  the  bird's  feathers  are 
rovented  from  being  injured 


*  SimiliU'ly  at  Timor,  tbe  cosily  CbinMe  tornlv  at  wliidj  wliuid  jin* 
fipared  in  Pcrou  and  Leavur'a  "  Vuyngv,"  pullialicd  1A07. 
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There  are  several  Maliomnicdan  dealers  iii  bird-ekins  in  tbe 
town  of  Temnte.  A  Papuan  Hird  of  Paradise  (Paradma 
Paptut-na),  well  skinned,  cost  about  eight  shillings,  and  I  gate 
fourteen  shillings  for  a  wdl-skiuned  Red  Bird  of  ParadiK 
{P.  ritbra).  Skins  of  varifnis  ParmlisL-s  liiitls,  prepared  flat,  and 
dried  in  the  old  native  style,  were  common  and  cheap  enough. 
Amongst  these  skins  were  a  large  quantity  of  what  I  bebevewns 
the  very  rare  Black  and  Scarlet-coloured  Parrot  {D.  ptqtutti). 
These  birds  co\ild  hardly  have  been  killed  and  thus  prepared 
for  sale,  as  ornaments,  like  the  batch  they  were  amongst ;  but 
they  were  unfortunately  of  no  good  as  natural-history  specimena 
in  their  mangled  condition. 

As  I  wislied  to  ascend  the  Peak  of  Ternate  in  search  of 
planU,  the  Ueaideut  |H"(ivided  four  Malay  guides  for  tliepurpoee. 
I  8tarte<l  with  Lieuteuiint  Balfour.  We  passed  a  night  al  the 
house  of  one  of  the  Government  officials,  who  kindly  offered  us 
hospitality,  at  an  altitude  of  about  1,000  feet.  Leaving  the  house 
at  4,30  A.M.  on  the  following  morniug,  we  commenced  the  climb 
tlirough  a  ticld  of  sugar-cane.  The  path  led  nearly  straight  np 
the  cone  all  the  way,  and  was  excessively  steep,  and  the  ground 
was  very  8lii>pery  from  a  heavy  fall  of  rain  the  night  before. 

It  was  pitch-dark  for  the  first  hour,  and  we  slipped  and  fell 
constantly.  At  an  altitude  of  al  »out  2,000  feet  above  aea  level,  the 
last  cleared  and  cultivated  land,  a  rice-field,  was  passed.  On  the 
border  of  the  field  grinv  several  of  the  Saguir  palms  {Arengd 
sacchari/e7*a),  which  are  abundant  in  the  gardens  at  sea  level 
An  intoxicating  drink  is  made  from  the  juice  of  this  palm,  and 
like  many  other  palms  it  yields  sugar. 

Above  the  rice-fields,  woods  were  entered  at  about  daylight, 
and  these  extend  up  to  an  altitude  of  about  4,150  feet.  JacV- 
fruit  fuid  a  Wild  Plantain  were  observcil  to  grow  up  Ut  a  height 
of  about  2,600  feet  In  the  wotuls  was  a  small  hut,  used  by  men 
who  come  up  to  bunt  the  deer,  which  are  abundant  on  the 
mountains.  On  a  tree  close  to  the  hut  wiis  cut  tiie  name  of 
Miklucho  Maclay,  the  well-known  explorer  of  New  Guinea. 

From  the  verge  of  the  woods,  at  4,150  feet  altitude,  for  about 
750  feet  further  ascent,  a  dense  growth  of  tall  reeds  was  tra- 
versed.   At  this  height  (4,800  feet  above  sea  level),  a  ridge  wm 
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from  whicli  a  descent  of  about  100  feet  was  made  iuto 

otfber  ancient  crater,  cori*espoudiiig  to  the  Canadas  of  the 
Peak  of  Tenerifle. 

There  are  two  sncli  outer  ancient  cmtera  at  the  summit  of 
the  Peak  of  Temate,  and  the  ridges  forming  the  old  borders  of 
craters  and  the  outer  portions  of  the  bottoms  of  the  craters 
themselves  are  traversed  in  succession  on  the  way  to  the  ter- 
zninal  modem  coue  of  eruption  which  stands  in  the  inner  of  the 
two. 

The  outer  and  oldest  of  the  cratei's  is  a  wild-looking  place, 
inhabited  by  numerous  wild  pigs  and  deer.  It  is  covered  with 
a  growtlt  of  busliea  and  a  small  tree  feni,  and  four  other  species 
of  ferns,*  and  with  these  grows  a  Club-moss  [Lycopodium),  and 
a  Whortle!)erry  ( Famriiuvi).  The  shrubs  were  apparently  of 
only  two  species,  and  tlie  flora  seemed  a  very  poor  one  in  number 
of  species. 

The  second  ridge,  marking  the  summit  of  the  inner  extinct 
crater,  is  about  50  feet  liiglier  than  the  outer  one.  Within  this 
inner  crater  there  is  scarcely  any  vegetation,  a  few  scattered 
■Uldes  of  glass  only.  Here  was  met  with  a  large  mass  of  lava, 
!rg»idently  n.»cently  ejected  from  the  Jictivu  crater,  and  hurled  to 
this  distance.  The  mass  had  a  smooth  reddened  surface,  and 
was  ileeply  split  all  over  by  cracks  formed  evidently  by  con- 
traction on  cooling. 

The  terminal  cone  itself  is  entirely  devoid  of  vegetation. 
The  cavity  of  the  inner  extinct  crater  from  which  it  rises  is 
filled  up»  except  at  its  margin,  by  the  results  of  later  eruptions. 
Hence  the  base  of  the  terminal  cone  lies  about  60  feet  above  the 
level  of  the  margin  of  this  cmter,  and  is  approached  by  a  gentle 
ent 

The  cone  itself  rises  steeply  and  suddenly,  with  a  slope  of 
30^,  and  is  about  350  feet  in  height     The  guides  had  hesitated 

iwhat  when  we  ascended  the  slope  leading  out  of  the  first 
ict  crater,  and  had  done  their  best  U)  persuade  us  not  to  go  any 
farther,  telling  us  it  that  was  dangerous  to  proceed.    They  lagged 


•  QleichemA  dicliotomA^  Pteris  incim,  Polypodinm  plilebiacopuxn. 
J.  O.  Bnk«-r,  F.E.S.,  "On  the  Polyueiijan  Ferns  of  the  'Challenger* 
jJilyy^ition."    Joum.  of  Linn.  a>oc.,  Bot,  Vt>l  XJI.  p.  104, 
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behind  as  we  approached  the  terminal  cone.aud  as  soon  as  we 

to  climb  it,  turned  round  and  ran  back  as  last  as  they  could  ga 

We  were  told  afterwards  that  they  have  strong  superstitioua 
fears  coneeniing  the  volcano,  and  believe  that  if  anyone  climbs 
the  terminal  cone,  a  terrible  eniption  and  earthquake  are  certain 
to  ensue.  It  appeared  as  if  there  might  be  some  real  risk  in  the 
ascent.  The  cone  is  not  composed  of  ashes,  but  of  masses  of 
basaltic  lava  of  various  sizes;  all  of  these  on  the  siufaoe 
appeared  freshly  fractured  and  split,  as  if  quite  recently  thrown 
out  of  the  crater,  and  broken  up  on  cooling. 

At  the  summit,  a  slope  of  30°,  exactly  the  same  as  that  of 
the  outaide  of  the  cone,  tlie  natiu:al  slope  no  doubt  of  the  lava 
fragments,  leads  ilown  into  the  crater,  from  a  sharp  ridge^  along 
which  we  walked.  A  dense  smoke  rose  from  the  interior  of  tlw 
crater,  and  bid  its  form  and  extent  entirely  from  view. 

The  wind  was  easterly  (K  by  N.),  and  drove  the  smoke 
away  from  the  side  of  the  crater  on  which  we  were.     The  amuke 
excessively  suffocating,  and  a  sudden  sbift  in  the  wind  might 

fatal  to  anyone  who  was  a  short  way  down  within  the  cratca; 
or  even  at  some  places  on  its  margin.  It  would  not  be  easy  to 
get  down  it  in  some  places,  at  all  events  in  a  hurry.  It  waa 
only  possible  to  descend  about  20  yards  into  the  crater,  and 
even  then  the  vapours  inhaled  were  very  trying.  Steam  and 
acid  vapours  issued  IVom  cracks  everywhere,  decompjosing  the 
lava  amongst  which  they  passed.  In  moat  of  the  cracks  were 
small  quantities  of  sidphur. 

From  the  margin  of  the  crater  overlooking  the  town  of 
Temate  there  was  a  magnificent  view,  embracing  the  island  of 
Halmahera  (Gilolo),  which  lay  spread  as  a  map  beneath  ns.  and 
the  peak  of  Tidore,  and  many  far-disLaut  islands.  Our  guidiM 
rejoined  us  when  we  came  down  to  the  outer  crater. 

For  the  benefit  of  any  future  explorers  of  the  Peak,  which  is 
very  seldom  ascended^  I  give  the  time  required  for  the  ascent 
We  left  tbe  house  at  1.000  feet  altitude  at  430  a.m.,  reached  the 
margin  of  the  outer  crater  at  8.30  A.M.,  and  the  summifc  At 
9.30  A.M.  The  temjHjratui*e  of  the  air  at  an  altitude  of  4,800 
feet  was  71°  F.  at  8.30  a.m.  At  the  summit  of  the  mountain  it 
was  68°-5  F.  at  9.30  a.m. 
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THE  PHILIPPINE  ISLANDS. 

oftngn,  Miudoiiao  Islaijd.  Padtly  Fields  and  Buffnloea.  The  LutAo» 
und  their  PUe-Dwellin^ifs.  Pile-DwHlliugs  on  Dry  L/ind.  Tlie Ground 
Fluor,  a  Late  Addition  to  the  Firat  Story.  Wide  Distribution  of 
Pile- Dwellings.  Their  Possible  Origin.  Dances  Porfornied  by  the 
LiitAOfl.  Bfunboo  Jew's  Harp.  LuUw)  Cauoe  and  Weapons.  Search 
for  Birgn*  Latnx  Pirda'  Egga  hatched  in  tlie  Sea  Sand.  AJcyonarian 
:Oomi«.     Bnsilan    Island.      Cart-wheels    cot    from    Living     Planka 

faloopithecna  and  Plying  Lizard.  Ceba  lahmd.  Mode  of  Dredging 
np  Kuplixtetla.  MacUui  Island,  Hailed  Keef.  Large  Cenaiitlios. 
Traoliytic  Volcuno  at  Camignin  Island.  Temperature  at  which 
PUnte  can  Grow  in  Hot  Mineral  Water.  ManilA-FTemp  Planta- 
tsona.  Manila.  Shirt  Worn  nver  Trowsers.  CIoLhw  Originally 
OniaiueutAl  only.  Half-hatched  Ducka'  Egga  Eaten.  Cock  Fighting. 
,&l1«  of  ludulgeDoes. 

fllpplne     laiABtfa,    Ortotter    34tb    to    NoTcmber   ISUft,    1S74, 

Jannary  I  lib  t«  Pebniary  fttb,  1«1». — The  ship  arrived  OU  Octol)er 
24th,  1874.  at  the  Ujwn  of  Zninboan;;fa,  which  liea  at  the  ex- 
Iwnjity  of  11  long  promontory  pmjecting  fwm  the  we-st  side  of 
the  large  island  of  Mindanao^  tlic  southernmost  of  tlie  Philippine 
group.  A  small  area  at  the  tip  of  this  promontory  belongs  to 
Spain  ;  a  wide  tract  1>ehiud  it  belonginjr  to  Portugal ;  whil.it  the 
entire  island  of  Mindonao  is  about  half  of  it  Portugueae.  and 
half  Spanish.  The  ship  paid  a  second  visit  to  Zamlxtanga  on 
iht)  return  journey  southwards,  from  Januaiy  29th  to  February 
Bth,  1875. 

On  landing  at  Zamboanga  I  was  immediately  reminded  that  we 

nearing  India,  and  scenes  in  Ceylon  were  ixjcalled  at  once 

lo  my  memory.     Swani])y  paddy   fields  stretched  everywhere 

und  the  town  with  plenty  of  snipe  in  them,  and  the  domestic 

»C8  lay  aUiut  wallowing  in  mud  pools  and  throwing  water 

their  backs  with  their  scoop-like  ears.     In  one  poid,  several 

tive  wonicn  were  bathing  in  company  with  the  buflaloes. 
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Especially  inbertfating  in  tlie  Philippines  are  the  varioufl 
stages  in  development  and  modification  of  pile-dwelUnga.  jUI 
the  native  buildings  are  pile-dwellings  or  modifications  of  them, 
and  some  of  the  better  houHes.  built  under  European  infiaence, 
are  evidently  copied  directly  from  the  same  models. 

Pile-dweUings  are  first  invented  as  an  expedient  for  raisng 
houses  in  the  water  for  protection  ;  but  M'hen  the  race  which  fur 
generations  has  thus  dwelt  surrounded  by  water  takes  to  living 
on  dry  land,  actuated  somewhat  no  doubt  by  sanitary  consider' 
ations,  it  follows  the  ancient  pattern  of  aixjliitecture  with  alaviah 
exactness,  and  only  by  gradually  introduced  modiiications  of  that 
plan,  arrives  at  last  at  a  house  supported  directly  on  the  ground 

At  Zamboanga  and  at  the  neighbouring  island  of  Baailazi, 
which  we  also  visited,  are  settlementA  of  a  considerable  ntunber 
of  a  race  called  by  the  Spanish  "  Moros  "  (i<?,,  MnhommedAns),. 
who  keep  themselves  strictly  apart  from  the  Bisayan  and  other 
Malay  races,  amongst  which  they  here  dwell  The  Moros  at 
Btisilan  still  buikl  their  pile-dwellings  out  in  the  sea,  bo  Uial 
they  can  only  be  approached  by  boats.  At  Zamboanga,  however, 
where  the  Moros  seem  somewhat  more  tameil  by  Spanish  influ- 
ence, they  have  so  far  come  on  shore  with  tlieir  bonsee»  thail 
these  are  built  in  a  row  along  the  beach,  and  at  low  tide  are  not 
entirely  surrounded  with  water,  whilst  the  shore  can  always  be 
reached  from  them  by  means  of  a  plank.  The  main  inhahitants 
of  the  Philippines,  in  the  course  of  successive  generationa,  have 
taken  tlieir  houses  altogether  on  shore,  except  where  here  and 
there  there  are  houses  in  swampy  ground,  which  form  a  sort  of 
gra<lation  between  the  two  conditions. 

The  Moros  or  "  Lutaos  "  are  said  to  have  settled  in  Mindoato 
in  the  seventeenth  century,  and  to  have  consideretl  themsehva 
until  quite  recently,  as  subjects  of  the  Sultan  of  Temate,*  Thej 
are  a  fierce  and  warlike  race,  pirates  by  profc?88ion  at  all  events 
not  long  ago  at  Bosilan  and  Mindonao,  and  still  so  at  the  SuId 
Islands.   They  seem  but  half  subjected  to  the  Spanish  rule.t  The 


i 


•  Dr.  Th.  Waitx,  "  ADthrofioIogie  dor  NaturvoIVer,"  h*^  Th.  I""  Ha 
Die  Malaieu,  Lei|kzi^%  1865,  a.  Ofi. 

i  Since  the  a1)ovo  woa  written,  the  Stilu  TslatiderB  1iat«  ditritig  tlu< 
jear,  1878,  Bubmitteft  to  Spanish  nilo  on  receipt  of  u  wiiu  of  nK»n«^.    An 
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men  arc  short  and  broad-shouldered,  mth  powerful  chests  nnd 
thick^set  bodies,  and  extruiuely  active.  Tlieir  features  are  of 
the  Malay  type,  but  pecuJiar.  Their  eyes  are  remarkably  bright. 
Tlieir  colour  is  light  yellowish  browu.  They  have  often  a  slight 
lieard  and  moustache.  They  wear  bright-colom-ed  shiiU  and 
rather  tight-fitting  trousers,  buttoned  close  round  the  leg  at  the 
ankle.  The  Mnro  women  are  short  and  small,  and  delicate- 
limbed,  most  of  them  very  liaudsome  wheu  young ;  many  of 
tlietn  are  very  light-coloured  in  complexion  ;  their  eyes,  like  the 
men's,  being  extremely  bright.  They  are  fond  of  bright  yellows 
and  rwls  in  their  dress,  and  are  very  fully  clad.  Tlie  men  are  aimed 
■with  circular  shields  and  speara,  and  also  used  fonuerly  at  least 
suits  of  armour  made  of  plates  of  bufialo  horn,  linked  together 
Mith  wii-e,  which  are  verj'  rare  objects  in  Etlmological  Museums. 
At  Basilau  Island,  at  Port  Isabella,  the  Moros  houses  are 
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H  coastmcted  on  piles  in  a  small  lagoon-like  rifl'sot  of  the  channel 

I  between  tliis  island  and  the  small  outlying  island  of  Malamaui. 

The   houses  are  entirely  isolated    by   the  water.      They  stand 

together,  and  a  wide  rickety  platform  connects  many  of  them 

with  one  another.*    At  Zamboanga,  the  Moros  houses  are  also 

Agrecini'iit  hw  l>ecn  signed  at  Miinilft,  l>etweeii  the  SiiJt&n  of  Sulu  anil  the 
ti|i4uiftli  Goveiiuueut. 

*  For  tm  Accoimt  of  the  inhabitants  of  the  Suin  Inlandfi,  the  sune  race 
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built  in  a  grotip.  The  main  house  in  each  case  is  usually  sup- 
ported on  three  rows  ul'  piles ;  but  vanous  additioua  and  oui- 
buildings  are  supported  ou  irregularly  added  piles.  There  is 
always  a  platform  Ifefore  the  entrance,  and  sometimes  one  fi>r 
canoes  behind.  It  was  odd  to  see  a  horse  left  tied  by  his  Moro 
owner  to  the  door-post,  standing  up  to  his  belly  iu  the  water, 
through  the  nsing  of  the  tide. 

The  houses  of  the  other  native  inhabitants  throuj^hout  tha 
towns  of  Zamboanga  and  Ilo  Ilo  are  mostly  of  closely  similar  pat* 
tern.  They  stand  in  like  maimer  on  piles,  though  on  dry  gronnd, 
and  have  a  platform  usually  at  one  end.  This  is  reached  by  a 
short  steep  ladder,  witli  widely  separated  and  irregular  rounds, 
up  which  the  house-dogs,  from  practice,  ran  as  nimbly  and 
easily  as  the  children  and  their  mothers.  The  platforms  an 
now  used  for  drying  clothes  upon,  and  such  purposes. 

The  first  process  of  modilication  of  the  pile-dwelling  gone 
on  shore,  is  the  putting  up  of  a  fence  of  palm  leaves  in  the 
lower  pai't  of  the  spaces  between  the  piles  supporting  the  house 
A  pen  is  thus  formed  in  which  pigs  or  other  animuls  are  kept 
Then  well-made  mats  or  reed  walls  are  put  up,  entirely  enclosing 
the  space  between  the  piles,  Nvith  a  regular  door  for  entrance, 
and  the  place  becomes  a  convenient  store-house.  As  a  further 
stage,  boards  ai'e  nailed  between  the  piles,  and  a  aecore  chamber 
is  obtained. 

A  further  step  again,  is  the  adoption  of  stone  pillars  for  the 
wooden  piles.  Wooden  houses  thus  supported,  on  stone  reprc^ 
sentatives  of  piles,  may  often  be  seen  with  an  iron  railing,  post- 
ing from  pillar  to  pillar  beneath,  and  in  this  way  forming  an 
enclosure.  From  stone  pillars  the  step  is  easy  to  arches,  sup- 
ported on  pillars  of  masonry  as  a  substructure,  and  some  houses 
of  business,  altliough  their  upper  structm-ea  have  ceased  to  be 
wooden,  and  are  built  of  more  solid  materials,  are  still  to  be 
seen  amongst  the  rest,  supported  thus  on  the  <lcscendants  of  pile*. 

lu  the  lust  stage  the  ai-clies  are  discarded,  and  contiuooas 
walls  of  masonry  substituted  as  a  support  to  the  wooden  supcr- 

os  the  MoToe,  with  descriptioQB  aud  figxires  of  their  bous«8f  see  WtUcM^ 
'»Narrativo  of  the  U.S.  Exploring  Ex|>etiitioti,"  Vol.  V,  Ch.  IX.  New 
York.  1856. 
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Htamoture.  Even  then  the  ground-floor  is  often  still  used  only 
aa  a  store-house  or  piggery,  but  in  many  cases  is  regularly 
occupied. 

Thiia  in  these  houses,  what  would  seem  almost  an  impos- 
sibility Ls  nevertheless  the  fact.  The  ground-floor  is  an  addition 
I  to  the  first  story,  which  latter  is  older  than  it,  and  preceded  it. 
The  verandah  is  the  reprL'Sentative  of  the  platform  originally 
intended  for  the  inhabitants  to  huid  on  from  canoes. 
I  watched  the  builtling  of  one  house,  which,  when  finished 
'  looked  perfectly  two-storied,  the  lower  part  being  neatly  boarded 
^  in,  and  provided  with  a  door  and  windows,  Kevertheless,  in 
^■the  construction  of  the  house,  the  history  of  its  development 
H  was  exactly  recapitulated,  just  as  is  the  case  familiarly  in 
"  natural  history.  The  roof  and  first  story  were  built  first 
complete  upon  the  piles,  and  the  lower  stnicture  added  in 
^fc  ailerwards. 

^  I  could  not  help  being  struck  by  tlie  remarkable  resem- 
blances of  many  of  these  Malay  Louses  to  Swiss  cluUets.  In  the 
chAlct  the  basement  enclosed  with  stone  walls  is  usually  only  a 
le-sUll.  the  first  story  is  the  dwelling-house,  and  as  in  the 
Ly  building,  is  constructed  of  wood.  It  seems  p<issible  tliat 
the  cli^et  is  the  ancient  lake-dwelling  gone  on  shore,  like  the 
Malay  pile-dwelling,  and  that  the  substructui-e  of  masonry 
represents  the  piles  which  formerly  supported   the   inhabited 

P  portion  of  the  house.  Tliere  are  similar  balconies  in  the  chdlets 
representing  possibly  the  phitforms.  A  good  tleal  of  the  carving 
of  balconiea,  and  some  of  the  staircases^  in  the  better  constructed 
wooden  houses  in  Ilo  lie,  reminded  me  very  much  of  that  of 
the  same  structures  in  chAlets,  though  the  resemblance  in  this 
ose  is  accidental. 

The  moat  interesting  feature  about  pile-dwellings  seems  to  1:)e 
JH  their  very  wide  geographical  extension,  Representatives  of 
^almost  all  races  of  man  seem  to  have  arrived  at  the  same 
expedient,  apparently  not  by  any  means  a  simple  one.  indepen- 
dently of  one  another.  There  are  the  well-known  Pfhalbauten 
of  Switzerland,  in  South  America  the  similar  houses  of  the 
Cunjiro  Indians,  on  the  Gulf  of  Maracaibo.  In  North  Amerieu 
tlie  Haidalis  on  the  north-west  ouist  construct  similar   habi- 
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tations.  Commander  Cameron  lately  observed  similar  dwelliogs 
in  Lake  Mohrya,  in  Central  Africa.*  In  New  Zealand,  the 
Lake  Paa,  which  were  mostly  used  as  store-houses,  are  kutmn 
from  the  Rev.  Richard  Taylor's  description.f  In  tliis  cafie,  piiei 
were  driven  into  the  bottom  of  the  lake,  and  the  intentices 
filled  in  witli  stones  and  mud,  so  as  to  form  a  platform- 
There  are  the  well-kno\vu  New  Guinea  pile-dwellingH,  racfa 
as  seen  by  us  at  Humboldt  Bay,  and  there  are  also  the  pile- 
dwellings  of  all  the  Malay  races.  The  Gilbert  Islanders  oon- 
atruct  also  houses  raised  on  piles,  and  a  number  of  these  nativo 
from  the  island  of  Arorai,  who  were  taken  to  Tahiti,  to  senre  u 
labourers  un  cuttun  estates,  have  put  up  houses  of  this  kind  for 
themselves  in  the  latter  islands,  amongst  the  very  different 
dwellings  of  the  Tahitians  tliemselves. 

It  seems  probable  that  the  idea  of  a  pile  dwelling  has  ia 
many  cases  arisen  from  the  escape  of  natives  from  enemifis  fcy 
getting  into  a  canoe  or  raft,  aiid  putting  ofl'  from  sliore  intot 
lake  or  the  sea,  out  of  harm's  way.  If  the  attacked  bad  lo  rtsj 
on  such  a  raft  or  canoe  for  some  time,  they  would  anchor  it  in 
shallow  water  with  one  or  moi-e  poles,  as  the  Fijians  do  with 
their  canoes  on  rivers,  and  hence  might  easily  be  derived  the 
idea  of  a  platform  supported  on  piles. 

The  ofhcera  of  a  Spanish  man-of-war  in  the  jiort  of  Zam- 
boanga  at  the  time  of  our  visit,  hospitably  gave  us  an  enter- 
tainment on  shore,  and  got  the  Moros  to  dance  for  our  am1IB^ 
ment.  Two  men  danced  with  spears  and  shields,  in  imitation  of 
a  combat,  in  which  the  utmost  rage  was  simulated  on  both  8i(le>; 
the  teeth  were  clenched  and  exposed,  the  head  jerked  forwanl, 
and  the  eyes  starting  as  they  advanced  to  the  attack.  The  dunoe 
of  the  women  was  like  that  described  as  performed  by  Uw 
Ke  Islanders.  Tlie  body  was  kept  nearly  rigid,  and  tunie<I  romul 
slowly  or  moved  a  short  distance  houi  side  to  aide  by  motioD 
of  the  feet  alone.  The  feet  wei-e  kept  close  together,  and  side  by 
side,  and  moved  parallel  to  one  another  with  a  shulHing  motion. 

•  S.  L.  Cameron,  Coram.  RN./'Acroee  Africa,"  VoUI.,p.  6&.  Londoo, 
1872. 

t  Kev.  Bichanl  Taylor,  F.US..  "On  U»e  New  Zealand  Lake  fta* 
Traufl.  N.  Zealand  Isut,  Vol.  V,  lS7i,  p.  101. 
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pal  display  in  the  dancing  consisted  in  the  very 
and  gradual  movement  of  the  arms,  wrists,  and  hands. 
inn  was  xnaiotained  directed  forvrards  and 
«^hat  upwards,  the  other  at  about  the  same 

downwards,  and  the  position  of  the  two 
it  intervals  gradually  reversed  ;  the  hands 
turned  &lowly  round  upon  the  wrists,  and 

the  dancing  consisted  for  some  interval 
y  in  the  graceful  pose  of  tlie  body,  and  this 
ment  of  tlie  hands. 

he  main  jx>int  in  the  dancing  seemed  to 
lat  all  the  motions  should  follow  and  pass 
nto  the  other  with  perfect  gradation  in 
and  without  any  jerk  or  quickening.  The 
bs  were  always  maintained  extended  at 

angles  to  the  palms  of  the  hands,  as  at 
le  Islands. 

young  boy  danced  a  somewhat  similar 
I  to  tliat  of  the  girls.  During  his  perform- 
he  at  one  time  put  forward  one  leg  and 
id  the  sole  of  his  foot  so  that  only  the  toe 
leel  touched  the  floor,  and  turned  round 
the  foot  in  that  position.  At  another  time 
lulTled  along  slowly  with  the  heel  of  one 
n  the  hollow  of  the  other. 

obtained  from  a  Moro  boy  a  Jew's-harp 

of  bamboo,  on  wliich  he  was  playing. 
nstrument  is  most  ingeniously  cut  out  of 
5I0  splinter  of  bamboo,  the  vibrating  tongue 

extremely  delicately  shaped  ;  the  tongue 
rerly  weighted  by  means  of  a  knob  of  the 

left  projecting  on  its  back.     The  instru- 

produces  a  tone  indistinguishable  from 
)f  a  metal  Jew's-harp ;  it  is  quite  unlike 
iiesian  bamboo  Jew's-liarps  in  its  form. 

tide  runs  in  the  channel  between 
and  the  Island  of  Santa  Cru/  Major, 
I  lies  just  opposite  the  town.     In  the  tide- way.  whdst 
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the  water  was  running  in  either  direction,  a  most  unusual  abun 
dance  and  variety  of  surface-living  oceanic  animals  and  lan'se  of 
shore  fonns,  was  obtained  with  the  towing  net ;  amongst  these 
were  Tomaria,  and  larvaj  of  Sipim^uUds  and  Chirodota,  The 
place  would  be  a  most  convenient  and  productive  one  to  a 
working  zoologist. 

The  Brachiopod^//t7^7w/ais  so  abundant  in  shallow  wat-cr  dose 
to  tlie  town,  that  two  boys  gathered  more  than  a  Iiundre>i 
apeciniens  at  a  single  low  tide  at  the  request  of  Vou  Willemoes 
Sulim.  Unfortunately  the  much  prized  "  mariske  "  did  not  reach 
the  "  Challenger."  The  boy  with  his  bottle  full  was  met  by  a  rival 
collector,  who  completed  a  bargain  forthwith  There  are  rival 
collectors  even  at  Zamboanga,  and  we  suspected,  I  do  not  know 
whether  rifihtly  or  not,  that  it  was  a  natural-history  collector 
from  the  UniLtid  States  who  was  in  the  neighbourhood  at  the 
time,  who  had  thus  been  lucky  enough  to  become  poeaessed  of 
our  expected  treasure. 

A  King  Crab  {Limidiis  rotundicaiidatuA),  is  not  uncommon 
near  Zamboanga.it  is  called  "  cancreio."  Von  Suhm  thouiilit 
tliat  he  hud  obtained  a  series  of  young  larvie  of  JAmvJvjt  amongst 
the  surfaco  animals  collected  by  the  net,  but  he  subsequently 
came  to  the  conclusion  that  he  had  been  mistaken.  At  low 
tide,  by  wading  and  turning  over  stones,  enormous  Planarians  of 
the  genus  Thysanozoon^  are  to  be  found  in  plenty ;  they  arc 
of  a  dark  purple  colour,  and  measure,  some  of  them,  as  much^ 
five  inches  in  length,  and  two  inches  in  breadth. 

I  accompanied  Von  Willemoes  Suhm  on  a  visit  to 
Island  of  Siiiita  Cruz  Major.  We  sailed  over  in  a  More 
managed  by  two  of  these  natives ;  the  boat  was  armed  with  a 
^ large  number  of  bamboo  spears,  simple  light  bamboos  cut  off 
slanting  at  one  end  so  as  to  form  a  sharp  cutting  point  like 
that  of  a  quill  tooth-pick  in  shape.  A  bamboo  so  cut  is 
extremely  shai-p,  and  tlie  spears  must  be  formidable  weapons, 
especially  agaiust  a  thinly  clad  adveraary.  Two  or  three  dojeni 
of  these  spears  were  placed  on  rests  on  either  gunwale  of  the 
boat,  and  there  were  besides  two  round  sliields  of  a  kind  of 
basket-work  in  the  boat. 

Our  object  in  visiting  Santa  Cruz  Major  Island  was  to  search 
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the  great  Coooanut-eatinr^  Crab  (Bir/put  lairo)  ;  it  is  called 
•'  Tatos "  at  Zamboanga.  and  aun'ivea  in  Santa  Cniz  Major 
}>ecaiise  there  are  no  Pigs  in  the  islancj.  "Wild  Pigs  destroy  not 
only  these  Crabs,  but  dig  up  Shore-crabs  (Ocypoffn),  and  Land- 
crabs  from  their  holes.  In  Ceylon,  near  Trincnmali,  the  wild 
ewine  come  down  every  night  to  tlie  beach  to  dig  up  Crabs,  and 
I  have  seen  a  large  tract  of  sandy  beach  wliich  has  been 
ploughed  up  by  them  in  tlie  search.  The  "  tatos  "  is  searched 
for  and  eaten  as  a  delicacy  in  Zamboanga. 

We  landed  close  to  a  Moro  liouse  built  out  into  the  sea,  so 
as  to  be  surrounded  at  high  water.  The  inhabitants  were  lolling 
about  in  the  shade,  and  though  we  offered  tliem  good  pay  they 
wo\ild  not  go  a  quarter  of  a  mile  to  look  for  "  t«tos  "  for  us.  At 
last  a  boy  consented  to  go  as  guide  \  instead  of  searching  for 
the  Crabs  under  the  Cocoanut  trees,  as  T  had  expected,  we  were 
shown  aa  the  haunta  of  the  animals  hollows  at  the  roots  of 
mangrove  and  other  trees  in  swampy  ground,  amongst  the  holes 
of  ordinary  Land  Cml>s,  but  we  could  not  find  the  tatos. 

Von  Suhm  was  anxious  to  investigate  the  development  of 
the  Birgus  from  the  egg.  An  iutelligent  native  at  Zambrnuiga, 
who  collected  for  us.  said  that  tlie  female  Crab  carries  about  large 
masses  of  eggs  with  it  in  the  month  of  May,  and  retains  them 
fio  attached  until  the  young  are  developed,  just  like  the  jiarent; 
he  said  the  Crabs  went  down  to  the  sea  occasionally  to  drink. 

A  Mound  Bird  {Mfgnpoilius),\H  common  in  the  island.  The 
ealcareous  sand  amongHt  tlie  bushes  close  to  the  seashore,  was 
aeratched  and  turned  over  in  many  places  by  these  birds  in 
burying  their  eggs.  Our  guide  dug  otit  half-a-dozen  eggs, 
closely  like  hens'  eggs  in  ai)peiirancH,  from  one  of  these  places. 
The  ^gi  were  buried  in  the  clean  sand,  at  a  depth  of  3| 
or  4  feet,  and  with  no  mound  over  them,  or  vegetable  nib- 
liiflh  of  any  kind.  The  eggs  are  thas  hatched  by  the  simple 
warmth  of  the  sand  received  from  the  sun  and  retained  during 
the  night,  just  in  the  same  maimer  a.s  turtles'  eggs  are  hat-ched, 
indeed,  turtles'  eggs  might  have  l>een  found  in  the  same  hole. 
It  was  mid-day,  and  the  surface  sand  was  hot,  far  hotter  than 
the  sand  below,  where  the  eggs  lay,  which  felt  as  well  as  the 
distinctly  cool  to  the  touch.     I  had  always  supposed  that 

\i  Vi  L 


404 


A   NATURAU8T  ON  THE  "CHALLENGER.' 


these  birds  and  their  allies  batched  their  eggs  by  means  of  the 
heat  derived  from  decayed  vegetable  matter. 

We  shot  a  small  Cuckoo,  with  a  beautiful  greenish  goldco 
metallic  lustre  on  its  feathers  {Centrococcyx  viridis),  in  the 
bushes.  On  the  shore  were  inclosuros  built  by  the  Moros  u 
fish  traps,  to  retain  fish  as  the  tide  receded.  In  the  si 
water  contained  in  these  traps  were  a  large  number  of  Mi 
all  lying  on  the  tops  of  their  umbrellas,  with  their  tentacles 
directed  upwards  in  full  glare  of  the  sun.  They  looked  thui 
posed  like  a  lot  of  Sea-Anemones,  and  I  took  them  for  such  &t 
first.  They  appeared  perfectly  lively,  and  from  time  to  tine 
conti^acted  their  umbrellas ;  It  appeared  almost  as  if  they  htd 
assumed  their  position  voluntarily,  and  were  waiting  for  food  in 
the  same  manner  as  Actinias. 

Alct/onarians  (social  Polyps,  distinguished  by  having  ei 
tentacle^*»).  are  extraordinaiily  aliundont  about  the  beach  of  Santo 
Cruz  Major.  The  reef  rocks  are  covered  with  the  soft  spoogv 
forms  of  AIcy<marin7i3 ;  they  form  extensive  beds,  which  are 
soft  and  boggy  to  tread  on  in  wading.  Amongst  these  grows  A 
stony  coral,  wliich  is  likewise  Alcyonarian^  as  I  found  to  iny 
astonishment  on  examining  its  minute  structure.  It  forms 
thick  erect  plate-like  masses  which  are  of  a  cliocolate  colour 
when  living.  The  coral  is  remarkable  because  its  hard  cal- 
careous skeleton  is  of  a  bright  blue  colour  instead  of  white,  u 
usually  the  case.  The  coral  is  hence  named  Heliapora  carvlnL 
It  is,  as  far  as  is  known,  the  oidy  surviving  representative  of  ti 
large  nimiber  of  extinct  forms  of  Paheozoic  age,  which  «w 
familiar  in  the  fossil  condition.  It  is  nearly  allied  to  the  well- 
known  Eed  Coral  of  cummerco.* 

Again,  another  interesting  Alcyonarian  is  abimdant,  together 
with  those  just  described,  namely,  the  red  Organ-Coral  (TMpora 
musicd).  There  were  cai-Uoads  of  this  coral,  dead  and  dried, 
lying  on  the  beach,  wliich  was  entiiely  composed  of  various 
coral  debris.  The  "  Organ-Coral  "  was  not  to  be  found  living  in 
shallow  water  on  the  reefs,  but  living  specimens  were  d; 
from  a  depth  of  ten  fathoms. 

*  H.  N.  MoseJey,  "  On  the  Structure  and  Relatious  of  the  AlcyOMtitt 
H«lioponi  CoBTuIea,  &c"    Pbil.  Trans.  R.  Soc.,  Vol.  166,  Pt.  I. 
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BurtUa  Iftlamtf,  Fch.  4tb  and  Ktta.  189S.— The  sMp  went  for  a 
ight  to  Tort  Isabella  iu  Basilaii  Isluud,  lying  west  of  Zam- 
>oaDga.  to  cotd  at  the  Spaniali  Government  stores  there.  The 
louses  of  the  Moros  at  this  place  liave  already  been  referred  to ; 
le  town  was  mostly  in  pi*ocess  of  construction  by  faiuiliea  of 
isayans  moved  from  Zamboanga,  and  much  of  it  was  being 
milt  on  causeways  and  made  ground  constructed  witli  coral 
ock  on  tidal  mud  fiats ;  some  families  newly  arrived  were 
ftmped  on  the  sites  of  tlie  houses  they  were  building. 

Separat^nl  from  Basilan  Island  by  a  narrow  strait  is  the 
«eiy  small  island  of  Malamaui.  Tliis  island  is  mostly  covered 
xj  a  dense  forest  of  lofty  trees,  many  of  which  have  the  curious 
rrtically  projecting  ]danlc-hke  roots  which  arc  bo  fully  de- 
nbed  by  Mr.  Wallace  iu "  Tropical  Nature.'**  The  natives 
It  solid  wheels  for  their  Buffalo  carts  directly  out  of  these 
turul  hving  planks ;  and  tlie  large  circular  window-Uke  Iiulos 
ft  ill  tho  roots  at  the  bases  of  the  trees  are  curious  features  in 
he  forest. 

I  was  constantly  put  on  the  alert  by  the  rustling  of  what 
Donded  like  some  large  animal  amongst  the  dead  leaves,  and 
:pected  ever>'  minute  to  get  a  sliot  at  a  deer,  but  at  lost  found 
at  the  nnimal  disturbing  the  silence  of  the  forest  was  a  huge 
iziml  (I  Ijclieve  Ht/drosfmrm  Tuar/iiorafu^),  which  bolted  up 
e  trees  when  approached  and  sat  iu  a  fork.  The  forest  was 
1  of  these  reptiles. 

I  wishofi  mudi  to  see  the  well-known  alx«mint  flying  In- 
ectivorous  mammal,  GnleopiUucus  Philippensls,  whicli,  like  u 
lying  S<{uirrel,  has  membranes  of  skin  stretched  between  its  legs 
id  out  on  to  its  tail  ;  so  that,  supported  on  this  as  by  a  parachute, 
dkims  tlirough  tlie  air  in  its  leaps  from  tree  to  tree  with  a  partial 
ight.  I  had  no  iuterpreter,  but  found  a  Bisayan  native  who 
ew  Spanish.  I  knew  what  "  to-morrow  morning  early  "  was 
isb,  and  also  what "  I  want  to  go  and  shoot  Gaieopi- 
"  was  in  Malay.  And  to  my  great  amusement  I  com- 
[  Utese  two  so  widely  different  languages  in  a  sentence 
perfect  success,  "  Manana  por  la  mafiana  saia  man  purgi 

A.  R  WaIIacc,  *' Tr<^»|»icjd  Nature  and  other  Eaaayft,"  p.  31.     Loodou, 
roullon,  187H. 
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passam  ka^unn."     The  man  appeared  accordingly  next  morning 
at  daybreak  (uid  I  went  vith  him  and  shot  the  aiiiiual. 

The  guide  led  me  through  the  forest  to  some  clearings  belong- 
ing to  Moms  here  living  inland.  Their  houses  were  raised  on 
pole^  at  least  twelve  feet  above  the  gi*ound.  We  went  to  one 
where  the  wife  of  the  owner,  a  very  handsome  young  woman, 
was  sitting  on  the  ladder  with  her  chihl  in  her  amis.  Some 
few  trees  were  standing  isolated,  not  having  been  as  yet  felled 
in  the  clearing.  On  one  of  these,  after  much  search,  a  Kaguan 
{GahopitMciiji)  was  seen  hanging  to  the  sliady  side  of  the  tall 
trunk.  It  was  an  object  very  easQy  seen,  much  more  so  than 
I  had  expected.  It  moved  up  the  tree  with  a  shambling  jerky 
gait,  hitcliing  itself  up  apparently  by  a  series  of  short  springs. 
It  did  not  seem  disposed  to  take  a  Hj'ing  leap,  so  I  shot  it. 
It  was  a  female  with  a  young  one  clinging  to  the  breast  It 
was  in  a  tree  at  least  40  yards  distant  from  any  other,  and  must 
have  flown  that  lengtli  to  reach  it.  I  understood  from  my  guide 
that  numbers  of  the  animals  were  caught  when  trees  were  cm 
down  in  clearing.  Tliey  are  especially  abundant  at  the  island 
of  Bojol,  north  of  Mindonao,  and  tlieir  skins  were  sold  at  Cebn, 
which  lies  uear,  at  four  dollars  a  dozen. 

Close  by  on  some  lower  trees  were  several  Flying  Lizards 
(Draco  volaiis),  which  similarly  have  a  flying  membrane,  but  in 
their  case  supported  on  extensions  of  the  ribs.  I  saw  tl»e  little 
lizards  spring  several  times  from  tree  to  tTee  and  branch  to 
branch ;  but  they  pass  through  the  air  so  quickly  tliat  the 
extension  of  their  pnrachutc  is  hardly  noticed  during  Uie  flight. 
We  had  several  of  them  alive  on  board  the  ship  for  a  day  or 
two,  where  they  flew  from  one  leg  of  the  table  to  another.  Il 
was  curious  to  see  two  animnis  so  widely  different  in  structure, 
yet  provided  with  so  simihu*  lueaus  tif  flight,  thus  occurring 
together  in  the  same  grove  and  even  on  the  same  tree. 

At  Malani]ni  Islimd,  a  very  small  island,  not  far  from  Zaro- 
boanga,  natives  Iiad  felled  a  good  many  large  trees  to  make 
canoes.  The  suitable  trees  are  usually  at  some  distance  from  the 
water.  A  straight  broiui  road  is  cut  through  tlie  smaller  wood 
direct  from  the  large  tree  to  the  sea-sliore ;  and  the  smaller 
trees  are  felled  so  as  to  fall  across  the  road.    On  their  prostrate 
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trunks  ihu  canoe  is  liuuled  to  the  ehore.  Tho  open  avenues 
were  extremely  useful  in  atlbrding  an  easy  rotwl  into  the  forest 
for  collecting  purposes. 

Cc%a  lalaiul,  Jmnumrj  intM  (o  S4tli,  187S. — Tlie  ship  "Waa 
anchored  for  souie  days  in  the  liarbour  of  the  town  of  Cebu,  in 
the  island  of  the  sanie  name.  The  special  interest  of  this  place 
lay  in  its  beinj:  the  locality  from  whicli  tho  well-kuowu  delicately 
beautiful  silicious  sponge,  called  Venus's  Flower  Basket  (Ji^w^/w- 
UUa  fupfTgUlum),  was  first  obtained.  The  sponge  is  dredged  up 
from  a  depth  of  altout  100  fathoms  in  the  channel  between  Cebu 
and  the  small  island  of  Mactan. 

The  fishermen  use,  to  procure  the  sponge,  a  light  framework, 
made  of  split  bambrKi,  witli  two  long  straight  strips,  about  eight 
ie»t  in  length,  forming  its  front,  and  meeting  at  a  wide  angle  to 


lUClllBI  I'lStl  AT  CUV  TO  VRCDOS  XtT  nrFLaOTKLU  UTtMWtXXm. 


^^rann  a  point  which  va  draped  first  in  using  the  nuichine.      The 
"  long  straight  strips  have  fish-hooks  bound  to  them  at  intei-vals 
all  along  their  length,  the  points  of  the  hooks  being  directed 
towards  the  angle  of  the  machine. 

The  whole  is  very  ingeniously  strengthened  by  well-planned 
cross  pieces,  and  is  weighted  with  stones.     It  is  draggod  on  the 
ottorn  by  moons  of  a  Lght  Manila  hemp  uord,  not  more  tlian 
of  an  inch  in  diameter  of  section,  wliich  is  attached  to  the 
•agla.     A  stone  atttiched  to  a  stick  is  fastened  juat  in  front  of 
le  angle  to  keep  the  point  down  on  the  bottom.      The  hooka 
'creeping  over  the  bottom  and  sweeping  an  area  nearly  14  feet 
wide,  catch  in  the  upright  sponges  and  drag  their  bases  out  from 
le  mud.      These  sponges,  once  so  rare  and  expensive,  were  a 
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dia»g  in  tho  market  at  the  time  of  our  visit  to  Cebu.     They  wen 
briHigbt  olV  to  the  ship  iu  washing-baskets  full,  and  sold 
sliiUin^s  a  dozen. 

Mactan  Island  consists  of  an  old  coml  reef  raised  a  tew  leei 
(eight  or  t<^n  at  most)  above  the  present  sea  level.  At  one  part 
of  the  island,  where  a  convent  stands,  a  low  cliff  fringes  the  shore, 
bein^  the  edge  of  an  iipjMjr  stratum  of  the  upheaved  re«f,  of 
which  the  island  is  composed.  This  raised  reef  is  here  pie- 
served,  but  lias  over  the  portion  of  the  island,  immediatdjT 
fronting  Cebu.  been  removed  by  denudation,  with  the  exception 
of  a  few  isolated  pillar-like  blocks,  which  remain,  and  which  aw 
conspicuous  from  the  anchorage.  Tliese  show  that  the  whok 
island  was  once  of  the  same  height  as  the  distant  cliff. 

Op]i{)sito  the  town  of  Cnhu,  the  island  of  Mactan  is 
by  a  wide  l>elt  of  denuded  coral  flat,  partly  covered  at  high  tide. 
The  surface  ia  scooped  out  into  irregular  basins  and  sharp 
projecting  pinnacles,  and  covered  in  all  directions  with  mad* 
resulting  from  the  denudation.  Very  few  living  corals  are  to  l« 
found  on  these  flats,  but  the  flats  are  fringed  at  their  scawonl 
margin  by  small  beds  of  living  cnrals. 

TliCse  muddy  expanses  are  tlie  haunt  of  numerous  sboie 
birds.  In  the  pools  a  large  Sea-Anemone,  of  the  genus  CeriantkiUi 
expands  its  tentacles  in  the  fidl  hlazc  nf  the  sun.  CrriarUknti  h% 
form  which  uses  its  "thread  cells/'  which  in  all  its  widely  varying 
allies  arc  apparently  only  employed  as  offensive  stinging  organa, 
to  construct  a  dwelling.  The  cells  are  shed  out  in  enoi 
abundance,  and  with  their  pi-otruded  filaments  matted  toj 
form  a  tough  leathery  tube  with  a  smooth  and  glistening 

face,  which  is  buried  upright  in  the  mud. 

Within  this  tul>e  tlie  Anemone  lives,  expanding  ita  ientockl 
at  the  mouth  of  the  Lube,  on  a  level  with  the  surfiace  of  &e  nmd. 
It  has  the  power  of  moving  itself  with  extreme  rapidity  down 
ite  tube,  and  disappears  like  a  flash  when  alarmed.  The  speda 
atMact^in  Island  is  very  Inrge.  The  tube  measures  one  footfoor 
inches  in  length,  and  is  very  thick  and  heavy,  though  made  np 
almost  entirely  of  thread  cells.  The  animal  itself  is  six  incbei 
in  length. 

This  species  of  CeiiatUhiui  lives  in  shallow  water  in  tbu  fuU 


organs. 
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»at  and  glare  of  the  sun.  yot  anotlier  speciea.  Cfruintkun  hathy- 
'ricus*  (litfering  tVoiu  it  in  hanlly  any  particular,  except  that 
ifl  of  much  smaller  size,  inhabits  the  deep  sea  at  a  depth  of 
milca,  in  almost  absnluto  or  entire  darkness,  at  a  tempera- 
near  freezing  point,  and  wliere  tlie  water  is  at  a  pre.Rauro  of 
^hly,  thn»e  tona  to  the  square  inch. 

CamtKuIn  litUuid,  Janiimry  S6tii.  1S9B. — Camiguin    Island   lies 

»ut  Si)  luilea  to  the  eaatwuni  of  Cubu  Island.     "  In  July  1871 

volcanic  eruption  of  two  months'  duration  took  place  in  the 

iland,  and  threw  up  a  hill  two-thirds  of  a  mile  long,  and  450 

jt  in  lieight,  destroying  tlie  surrounding  vegetation  and  village 

Catarman.*'t    A  visit  was  paid  t<:»  the  island  in  order  to  see 

lis  volcano. 

The  volcano^  a  dome-shapod  moss  standing  on  the  sea-shoTB, 

8tiU  red  and  glowing  in  cracks  at  the  summit,  and  smoke 

raa  riacendlng  from  it.    Ilicrc  appeared  to  be  no  crater,  aud 

Buchanan,  with  wliom  1  landed,  drew  my  attention  to  the 

that  the  lava  of  which  it  waa  composed  wiw  entirely  tra- 

io.     It  recalled  in  form  at  once,  some  of  the  smaller  trachytic 

lomcs  of  the  Puy  de  Dome  district,  in  the  Auverj^e.  concerning 

le  nicMle.  (»f  fonnation  of  wluch  there  has  been  much  doubt. 

The  mass  in  this  case  appeared  never  to  have  had  any  crater. 

rose  with  alw]}  walla  directly  from  the  soil  formerly  covered 

ith  vegetation,  whicli  it  had  destroyed.     It  appeared  as  if  the 

thytic  lava  had  issued  from  a  central  cavity,  and  Iwiled  over 

it  wei-e,  till  it  set  into  the  form  of  the  dome. 

The  ground  amnnd  the  crater  was  still  almost  bare  of  vege- 

Ltion,  but  some  plants  were  beginning  to  colonize  the  denuded 

III.   strongly   impregnated    as  it   was   with   various   volcanic 

chemical  products.     Tliree  speciea  of  ferns,  aa  first  colonists,  grew 

isolated  plants  here  and  there :  and  along  the  courses  of  two 

tidl  strwims  fed  by  hot  springs,  issuing  from  the  base  of  tho 

ilcann,  where  the    poisoned   ground  was  constantly   washed, 


■ 


H.  N\  MoHL'ley,  *'Ou  New  Fomia  of  Actiuiarm  dredged  in  Uie  Dtfeji 
Trai»«.  Kinn.  Soo.,  2n(i  Set.,  Vol.  I..  |>.  302, 

"Infurtuiitioh  rwoivwl  fnjto   Frauoiii  O.  Oray  of  H.M.S.  'NaHHuu/ 
rarigAting  Lieut.**     HydrogiTiphic  Notice,  No.  8,  1H72,  Kyru  aiid  8|x)tttfl- 
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a  good  deal  of  vegetation  was  to  be  found,  amongst  which  ^en 
several  sedges  and  grasses,  and  a  rush. 

About  the  mouths  of  cavities  from  which  hot  gases  wen 
slowly  being  exlialed.  a  moss  was  found  growing  in  great  ibo&- 
dance,  with  several  lowly  organised  Cryptogams ;  the  whole 
being  confined  to  the  spot  occupied  by  these  fumeroles  and 
fonning  green  patches  in  the  midst  of  the  surrounding  entirely 
bare  rtjck. 

The  hot  streams  were  full  of  green  algse,  and  as  these  streamii 
being  very  small,  bocame  cooler  and  cooler  from  their  doorce 
downwards,  I  was  able  to  determiue  the  tt^mperature  at  which 
the  alg£e  commenced  to  flourish. 

At  the  source  of  one  of  tliese  streams,  as  it  issued  from 
beneath  the  volcano,  the  water  had  a  temperature  of  145°-2  F.. 
and  was  thus  too  hot  to  be  borne  by  the  hand.  Here  there  were 
no  algee  at  all  groMTng  in  the  water.  There  were,  however,  smsll 
green  patches  on  stones  projecting  out  of  the  bed  of  the  etteam 
into  the  air,  and  also  along  the  margins  of  the  stream  whore  thej 
were  not  bathed  by  the  hot  water  itself,  but  only  socdced  up  ihs 
moisture  and  received  the  spray  occasionally. 

At  a  distance  of  a  few  yards  lower  down,  in  a  little  side-pool 
fed  by  the  stream,  abundance  of  algm  were  growing,  but  the  pool 
had  a  temperature  of  only  101®5  P.,  though  the  stream  which 
fed  it  constantly  was  at  122°  F. 

Ijovrer  down  again,  algse  were  growing  in  the  middle  of  tbe 
stream,  in  water  at  IIS^'-S  F.,  and  this  seems  thus  to  be  the  liiait 
of  temperature  at  which  the  particular  algaj  gathered,  will 
lluui'ish  in  water  impregnated  with  a  certain  amount  of  salts  ii 
solution.  No  doul)t  the  amount  of  salts  present  has  a  limiti]^ 
effect  as  well  as  the  temperature. 

Oscillaioriai  have  been  observed  growing  in  water,  at  a  mucli 
higher  temperature,  even  178^  to  185°  F.*  The  fact  is  interert- 
ing,  as  showing  that  green  algaj  of  some  considerable  com| 
may  have  commenced  hfe  on  the  earth  in  its  early  history, 
tbe  water  on  its  surface  had  anywhere  cooled  down  to  a  tem- 
perature sufficient  to  be  borne  by  the  human  hand,  and  wkieb 

•  See  W.  T.  Thiselton  Dyer.  F.L.S.,  &c.,  **Proc.  Linn.  Soil,  BbL' 
Vol.  XJV.  p.  327.     Aiao  pp.  30  ami  383  of  prvseul  wurk. 
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Lave  been  strongly  impreguated  with  vaiious  volcauic 
and  salts. 
The  upper  slopes  of  the  mountains  of  Camiguin  Islaud  were 
ickly  wooded.  The  lower  slopes  were  cleared  and  plante-d 
ih  Manila  hemp.  A  Manila  hemp  plantation  is  not  at  all 
easact  or  eiisy  to  traverse.  The  large  trees,  a  species  of 
enana  (Musa  tcj:(ili/i)  from  the  stems  of  which  the  fihi-es  known 
Manila  hemp  are  obtained  by  maceration,  are  pUiuted  closely 
tgether.  Tlie  plantations  are  full  of  fallen  stems,  which  block 
e  way,  and  are  in  a  half  decayed  condition,  nasty  pasty  masses 
hich  it  is  very  unpleasant  to  handle  and  climb  over,  or  crawl 
neatli. 

The  ship  stoppetl  three  days  at  the  town  of  llo  Ilo,  the 
eatl-qnarters  of  the  manufacture  of  a  sort  of  fine  muslin,  made 
t  of  tlie  fibre  of  pine-apples,  and  which  is  known  as  "  pifia." 
Ihis  fabric  b  highly  prized  by  the  native  Malay  and  miscella- 
eous  half-caste  l)eautie3,  but  apparently  dt»es  not  tind  much 
,vour  in  Europe,  because  of  its  always  haviui^  a  dusky  tint.  A 
xnilar  fabric  is  woven  in  some  parts  of  India. 

Xaallm,  Norembrr  Sth  to  ISth.  1AT4,  Jaauary  lltb  !•  I4tk.  1S9S. 
-As  we  entered  the  Iky  of  Manila,  thei*e  j^rwt^Ml  us  the  cow- 
e  moan  of  an  American-built  steamer,  so  different  fn)m  the 
glisb  whistle,  and  I  felt  at  once  that  we  had,  as  it  were, 
irued  the  corner  of  the  world  in  our  long  voyage. 
The  dress  of  the  Bisayan  and  Tagalese  and  half-caste 
n  is  very  ludicrous.  They  wear  an  ordinary  shirt  without 
eking  the  flaps  in.  Tlie  flaps  hang  over  their  trousers, 
oninding  one  of  the  Austmlian  Black's  description  of  a 
rgjrman,  oa  "  white  fellow  belong  Sunday,  wear  shirt  over 
usera."  Men  who  are  well  to  do  wear  elaborately  em- 
idered  and  very  transparent  shirts  of  pifia.*  The  shirt  is  the 
icle  of  dress  on  which  the  wearer  prides  himself  most,  and 
Ipecially  is  he  gratified  by  the  beauty  of  its  front. 

The  dress  of  the  children  at  llo  llo  and  Zamboanga  waa 
tereating.     It  was  evidently  put  on  them  in  many  cases  by  the 

*  Tlie  nicu  mmiliu-Iy  in  Nicaragua  wear  tlieir  Bhirtsover  their  trrrtiitere. 
le  TIkm.  Belt,  F.L.S.,  *"nic  Nuturaluit  iii  Nicaj-n^a,"  p.  1>3.  Luuduu, 
riui  Murray,  1874. 


; 


412 


A    NATURALIST  ON  THE  "  CHALLENGER. 


parents  as  an  ornament  or  exhibition  of  wealth,  not  in  the  least 
from  any  sense  of  decency.  All  dress  has  no  doubt  been  prii-^i- 
tively  ornamental  in  origin,  and  baa  subsequently  come  to  sab- 
serve  the  functions  of  increase  of  warmth  or  gratification  of 
sense  of  decency. 

A  savage  begins  by  painting  or  tatooing  himself  for  ornament. 
Then  he  adopts  a  moveable  appendage,  which  he  hangs  ou  bis 
body,  and  ou  which  he  puts  the  ornamentation  which  he 
formerly  marked  more  or  less  indelibly  on  his  skin.  In  this 
way  he  is  able  to  gratify  his  taste  for  change.  No  donbt  the 
8trif)es  and  patterns  ou  savage  dress  represent  often  what  were 
once  patterns  tatooed  on  the  body. 

It  is  a  curious  fact  that  the  transverse  breast  stripes  and 
lateral  longitudinal  leg  stripes  worn  in  some  European  dresses  of 
ceremony,  though  quite  difterent  in  the  history  of  their  origin, 
heing,  I  believe,  hypertrophied  button-holes  and  selvages,  are 
exactly  similai'ly  disposed  to  those  wliich  the  Australian  Bkdc 
paints  on  his  body  when  he  prepares  for  a  Corroboree. 

I  saw  many  of  the  native  childi-un  in  the  Pliilippines  playing 
in  the  streets,  wearing  ga\idy  shirts,  which  did  not  reach  lower 
down  than  six  inches  or  so  below  their  armpits,  and  practic&Uj 
were  nothing  more  than  broad  red  or  blue  necklaces. 

The  Manila  natives  indulge  in  a  moat  extraordinary  luxur}*, 
consisting  of  ducks'  eggs  wliioh  are  brooded  until  the  youn^  are 
just  beginning  to  be  fledged,  and  are  tlien  boiled.  It  is  n 
sickening  sight  to  see  tliese  embryo  ducklings  swallowed  at  the 
roadside  stalls,  wliich  are  common  at  every  street  comer,  piled 
high  with  half-hatched  eggs  and  taking  the  place  of  our  oyster 
stalls. 

The  great  business  of  life  in  the  Philippines,  of  the  men  of 
all  the  various  tame  Malay  nices,  the  half-castes,  and  Chinese,  is 
certainly  the  sport  of  cock-fighting.  The  cock-pita  in  every  loim 
arc  a  source  of  revenue  to  the  Spanish  Government.  Everyone 
entering  them  pays  sixpence,  and  the  right  of  collecting  tolle  is 
sub-let  by  auction,  usually  to  specidative  Chinese.  SuDd«y8 
and  the  numerous  Festas  and  Saints'-days  are  devoted  to  cock- 
fighting. 

The  galleries  are  crowded,  and  the  excitement  is  imxnejuo. 
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would  be  hai-d  to  say  whetlier  the  Chinese  coolies,  wlio  may 
be  seen  closely  packet!  aloft,  wit]i  their  legs  overhanging  the 
arena,  are  the  more  eager  spectators,  or  the  darker  skiuued 
Malays.  The  money  bet  is  thrown  in  a  heap  at  the  feet  of  the 
judge,  in  the  dust  of  tlie  arena.  There  is  plenty  of  gold  amongst 
it,  and  unless  a  certain  amount  is  staked,  the  paHicular  fight 
arranged  is  not  proceeded  with.  There  are  loud  shouts  of  ofTers 
on  one  colour  or  another,  the  black  cock  against  the  red,  the 
brown  against  the  wliite,  and  so  on. 

The  spurs  used  for  fighting  are  quite  different  from  those 

brmerly  used  in  England,  which  were  conical,  and  fastened  to 

the  natural  spurs  of  tlie  cock,  or  to  the  bases  of  these  pared 


cocs-mr«  mnt  im  tint  rratjrmni  uuurM  roH  novnara  ooca. 


^nown.  The  Philippine  spurs  are  curved  blades,  like  those  of 
penknives,  and  are  fastened  by  a  steel  loop  over  the  hind  toe  of 
the  cock,  and  secured  by  means  of  two  prongs,  whicli  embrace 
the  base  of  the  natural  spur*  Hence  the  bird  deals  his  blow  at 
the  end  of  a  longer  lever.  A  single  blow  often  lays  the  opponent 
dead.  The  spur  blades  are  kept  carefully  covered  with  leather 
sheaths  and  as  sharp  as  razors.  If  a  cock  nms  away,  as  is  some- 
times  the  case,  he  is  counted  beaten.  I  was  told  that  some  of 
the  cocks  survive  three  or  four  years,  and  kill  twenty  or  thirty 

(opponents. 
I     When  not  actually  fighting  their  cocka,  on  the  few  days 
intervening  between  the  festivals,  tlie  natives  train  the  birds  and 
teach  them  to  fight,  squatting  op]x»site  oue  another,  and  holding 
the  birds  by  the  tails,  and  allowing  them  to  strike  at  each  other 

*  Similar  spurs  are  used  iu  Nicar»gua.    Thoo.  Belt,  "  The  NatonUiat 
Nicangua,"  p.  42.     London,  John  Murray,  1674. 


wichotit  doing  injury.     TfjeClmKae  thopkeepeit  oioiljj  kwpt 
pet  cock  tied  by  a  string  to  a  peg  on  the  psth  ontaidt  Om 
•ltd  iltp  otiC  and  have  a  fnendlj'  wUto  with  a  neigbhtm/B 
in  U>e  interr&U  hciween  the  arriralu  of  cufitotoenu 

Papd  uidtil^nc€4  for  «tn«,  and  even  crioM,  mtm  ilill  toU  ia 
Uie  I*hiljppinefl,  bjr  tlie  Goveniiaent,  ai  ita  oAeea  all 
ooaniry,  at  the  mme  counter*  with  tobacco,  hnndj,  and 
tkJwta^  and  other  miiteLm  of  which  the  Oovenuneat 
noiiopolf.    The  perpetaal  right  to  aell  indolgeaeeniB  ^aia 
H«  ooJoniea,  was  grant«d  to  the  fipaolih  Crown  by  th«  Popt 
175€l     In  lS44-^5  the  Gmremment  reoeired  htMn  ttiia  toviroe  <f 
t«TeQU<?  upwards  of  XSS^OOO.* 


*  ¥<K  tlw  mrjMt  ^aJiuble  tod  «x}i«uiC|t»  acoooiit  cil  tlw 
$b7Z.    For  aooouul  of  Sa2«  of  liulolf^cwr  ■">  a.  106b 
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CHAPTER  XVIL 

CHINA.      NEW  GUINEA. 

KoDg.      Pigeun  Kugliuh.     C'liiueee  Method  off  writing  compArtd 
with   Eiiropeau    Metho<l«.      Dove)o]>ment  of   Chinese  and   Jnp&uMe 
i£oolu  from  Rolls.     PlauU  ciUonizliig  a  Pagoda.     Sight«  of  Canton. 
Chinese  and    Kngliflh  ExamiiiatioDA,  and   th^ir  snbJACtfl   compared. 
The   Uuuam   Miioastt^ry.     Cliinese    Floral   IVcoratioiia.      A  Chinese 
Diun«r.     Dnt^oius'  Bonea  and  Teeth.     Origin  of  Mjtbtcal  Auiinala. 
Cliiiiene  Account  of  the  Dragon.     Tiie  hmt  Dragon  Been  in  England. 
Cm  uf  Uoicoru'B  Horn  na  Medidue  in  Europe.     Chinese  and  English 
[edicine  coxn|XLred.      Chinese   Accounla  of     the     Pigiuiea   and   of 
ikejs.      EngliiiL  Mythical   Aniiiialiu      The   Sea  Ser}»ciit.      Owla 
Iving  with  Ground    Squirrel    in   China.      Off  the   Talaur   iBlauda. 
Driftwood   off  tlie  Anil>eruuh    River,    New  Guinea.      AninuOs  In- 
[liabiting  it,     Humboldt  Bay.     Signnl  Firwi  of  the  Nativea.     Barter- 
ing at  Night.     Nunibem  I'lf  Canoes.     Relative  Prices  of  Native  Pn>- 
|iertr.      Attempts  at   Thieving.       Modes  of  Expressioa,      Mode  of 
Threatening    Death  by  Signs.      Armed    Boat  Bobbed.     Villages  of 
PUe-Dwellinga. 

■mv  Kms,  IVoTembcr  Iftli,  1814.  f  Jmuumry  Stk,  IH'Sm. — The 
ship  was  no  sooner  auoliored  at  Hong  Kong,  tlian  miserable- 
looking  Chinese  came  off  in  small  boats,  and  began  dredging 
round  it  for  refuse  of  all  kinds,  carefully  washing  an  oh\  cabbage 
fltalk  or  beef  bone,  and  preserving  it  for  food.  Such  boats, 
usually  worked  by  a  single  old  man,  were  at  work  about  the 
riiip  during  nearly  the  entire  time  of  our  stay  in  the  port,  a 
eottstant  evidence  of  the  desperate  nature  of  the  struggle  for 
existence  amongst  the  inhabitants  of  the  country. 

We  soon  l)egiui  t*3  learn  *'  Pigeon  English."  It  is  not  by  any 
means  an  easy  language  to  leani.  that  is  to  really  leani  it.  A 
newcomer  often  mauls  his  speech  in  a  childish  fashion,  putting 
"  ey  *  at  the  end  of  every  word,  and  believes  he  is  a  master  of 
the  languii^.  But  such  is  not  tlie  case,  Pigeon  English,  is  a 
very  dctiuite  language,  as  more  than  one  book  written  on  the 
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language  has  shown,  and  unless  one  knows  the  accepted  terms 
for  things  in  it,  one  may  be  entirely  at  a  loss  to  make  oneself 
understood  by  the  Chinese. 

For  example,  I  wanted  to  visit  a  Chinese  theatre  in  Hong 
Kong.     I  tried  the  chair  coolies  with  all  kinds  of  expLanatiou^ 
and  equivalents  of  "  theatre  "  without  success.   At  last  I  stopped 
and  got  an  old  resident  to  explain.     He  simply  said  "  si 
walkey."  and  off  went  the  coolies  to  the  theatre  at  once, 
well  known,  many  of  the  words  in  Pigeon  English  Eire  Portugu* 
of  ancient  date,  comparatively  few  are   Chinese,  though  the 
grammatical  construction  is  all  more  or  less  Chinese. 

The  ordinary  visitor  using  the  strange  words  derived  from 
Portuguese  usually  imagines  that  he  is  employing  a  Chinese 
word ;  but  if  he  asks  a  Chinaman  who  can  understand  him  well 
he  will  in  return  tell  him  to  his  astonishment  that  the  wonl  is 
Englislu  The  Chinaman  using  Portuguese  thinks  he  is  talking 
En^lisli,  and  the  Englishman  using  the  same  thinks  he  is  speaking 
Chinese. 

It  ifl  not  only  the  uninstructed  who  misapprehend  ike 
words  of  the  "  Business  English."  I  have  often  been  amused  in 
looking  at  a  specimen  of  a  book  full  of  engravings  of  various 
Eastern  deities,  which  is  exposed  amongst  the  manuscript  trea- 
sures in  the  Bodleian  Library  at  Oxford,  and  labelled  in  PigeoD 
English  "  Pictures  of  various  Josses."  Joss  is  a  Chinese  corrup- 
tion of  the  Portuguese  "  Deoa  "  ("  God  '*).  Most  persons  suppose 
it  is  a  sort  of  Chinese  equivalent  of  the  word  IdoL 

People  going  from  China  to  Japan  usually  try  to  foM, 
Pigeon  English  into  the  heads  of  the  Japanese.  The  JapaotM 
language  and  its  construction  is  of  course  utterly  different  from 
the  Chinese.  Hence,  Pigeon  English  is  probably  more  difficult 
for  a  Japanese  to  understand  than  English  itaell^  and  the  lan- 
guage is  really  not  current  in  Japan. 

I  foimd  my  servant,  on  arrival  at  Japan,  attempting  to  make 
the  washennau  understand  a  series  of  instructions,  in  what  he 
rather  prided  himself  as  good  Pigeon  English,  though  it  bore 
little  resemblance  to  the  real  article.  The  Japanese  could  not 
understand  a  word,  but  he  at  once  comprehended  a  few  woida  of 
plain  English  from  me. 
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The  marked  feature  which  renders  Chinese  and  Japanese 
and  iateriora  diffei-ent  from  all  others,  and  strilviu^dy 
uliar,  is  due  to  the  vertical  method  of  writing  employed. 
II  the  flags,  all  the  sign-posts,  posters,  and  shop-signs,  and  aU 
le  tents  decoiating  tlie  walls  of  the  interiors,  all  the  streaks  of 
%ht  colour  in  the  various  views,  are  dra\rn  out  into  length 
irtically,  to  accommodate  the  characters,  instead  of  horizon- 
Dy»  as  with  us. 

We  are  apt  to  regard  the  Chinese  method  of  writing  as 
terly  different  from  our  own,  because  the  characters  express 
eas  and  not  sounds ;  but  in  the  use  of  the  Arabic  numerals  ia 
European  languAges,  there  is  an  exact  parallel  to  the  Chinese 
od.  The  numerals  1.  2,  3,  represent  ideas  of  numbers,  and 
ugh  a  Frenchman,  German,  and  Englishman  alike  understand 
m  when  written,  when  reading  them  aloud  they  use  diflerent 
ds  as  equivalents,  and  would  not  understand  one  another 
specially  instructed 

it  is  exactly  in  the  case  of  Chinese  characters,  only  the 
is  extended  to  all  ideas,  and  not  confined  to  numerals. 
ten  in  having  been  derived  originally  from  graphic  represen- 
ions  of  the  numbers  themselves,  some  at  least  of  our  numerals, 
d  all  the  Roman  numerals,  correspond  with  Chinese  characters. 
Though  English  words  are  expressed  by  series  of  letters  strictly 
nresenttng  sounds,  yet,  nevertheless,  when  the  resulting  words 
\  taken  as  a  whole,  they  are  read  very  difl'erently  by  the  little 
acated  in  the  various  dialects.  So  much  so.  tliat  a  book  read 
nid  in  broad  Scotch,  would  be  little  understood  by  an  uneducated 
an  at  least.  Just  in  the  same  manner,  educated  China- 
king  only  different  dialects,  can  each  read  a  Chinese 
k  to  themselves,  with  perfect  understanding;  but  neither  can 
iuprchend  it  if  it  be  read  aloud  to  him  by  the  other. 
A  Cliineae  book  is  very  interesting  in  its  construetion.  The 
ik  of  the  book  has  its  edges  cut,  instead  of  the  front  as  with 
,  and  the  front  is  left  doubled  in  the  condition  in  which  wo 
[ve  the  backs  of  books.  The  numbering  of  the  pages  and  the 
of  the  Chinese  book  are  placed  on  the  front  edge  of  each 
where  the  paper  is  dotibled,  so  that  half  of  each  character  is 
n  one  side  of  the  edge,  and  Imlf  on  the  other ;  and  the  folded 
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edge  has  to  be  straightened  out  if  the  entire  characters  are 
required  to  be  seen. 

All  the  leaves  in  a  Chinese  book  are  double,  and  only  one 
side  of  the  paper  is  printed  on.  The  back  surface  of  the  paper 
is  blank  and  wasted.  The  idea  of  cutting  the  pages  and  print- 
ing on  iMith  sides  of  the  pa]>er  auems  never  Lu  have  been  attAined. 
Sometimes  Japanese  picture  books,  drawing  books,  and  soBg 
books,  have  drawings  or  printed  pictures  on  Itoth  sides  of  Ute 
r;  but  even  then,  the  pages  ai-e  not  cut,  so  that  the  two 
les  of  each  leaf  should  follow  one  another  consecutively. 

Such  a  book  is  merely  a  folded  roll  Al'ter  the  folded  pages 
on  one  side  have  been  looked  at,  the  hook  must  be  reversed  and 
opened  afresh  at  what  before  acted  as  the  back,  and  thus  ihe 
opposite  sides  of  the  folds  are  brought  into  view.  If  tlie  pages 
only  followed  one  another  m  the  requisite  order,  there  is  do 
reason  why  such  a  folded  book  should  not  be  at  once  stitched 
at  the  back,  and  have  the  leaves  cut.  The  book  would  thuB  be 
rendered  far  more  handy ;  but  the  idea  seems  never  to 
struck  the  Japanese. 

The  folded  form  of  book  described,  seems  to  represent  a  fifsl 
sta^e  in  improvement  from  the  more  ancient  roll  Japanese 
paintings  and  manuscripts  are  extremely  common,  executed 
upon  long  rolls  which  are  terribly  tedious  to  unroll  and  roD 
up  again.  The  folded  picture  books,  such  as  described,  may 
be  pulled  out  into  long  strips,  on  which  the  pages  or  drawings 
follow  in  regular  order,  just  as  on  an  ordinary  roll.  Similarij, 
if  ordinary  printed  Japanese  and  Chinese  books  wete  ua- 
stitched,  the  double  leaves  might  be  unfolded,  and,  if  pasted 
on  to  a  long  strip,  would  follow  one  another  consecutively  on 
tlie  roll. 

It  seems  thus  highly  probable  that  the  idea  of  the  Chinese  and 
Japanese  book  arose  as  an  improvement  on  the  roll ;  and  that 
this  is  the  reason  why  the  leaves  are  all  double,  and  the  pajwr 
printed  only  on  one  side.  The  ordinary  paper  used  in  priming 
is  possibly  too  thin  to  allow  of  both  sides  being  printed  on  ;  but 
there  is  plenty  of  thicker  paper  available  in  Ijoth  eouutries. 
Even  when  ver>*  tliick  paper  is  used  in  the  folding  Japancsr 
books,  often  one  side  only  of  the  paper  is  made  use  of.     I  b*T« 
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•never  seen  an  example  with  the  front  edges  cut,  eveu  although  I 
»&  several  folded  books  made  of  extremely  stout  cardboard. 
The  accotnpaiiying  diagnim  will  serve  to  illustrate  the  develoi*- 
nient  of  the  book  from  the  roll. 
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Nearly  all  Chinese  and  Japanese  books  are  block  books. 

[printed  fnun  wooden  blockSj  each  of  which  contains  four  pages, 

pair  of  jmge^  ou  each  side.      All  the  letters  having  to  be 

red  out  on  every  wooden  block,  it  i&  as  cheap  or  cheaper 

fill  a  page  with  illnstrations   as  to  fill   it  ^nth    characters. 

Illeuoe,  nil  doubt,  the   profusion   of  illiLStmtion,  especially  ill 

inese  books. 

I  paid  till*  usual  \n8it  to  Canton  from  Hong  Kong.     On  the 
of  the  river  the   tall   pagodu  of  Wliumpoa  is  passed. 
I,  AS  is  well  known,  are  erected  tia  sanitary  precautions 
the  iKinefit  of  tlie  cities  near  which  they  are  built.      They 
ipreeent  shaip  peaked  mountains,  and  are  intended  to  pi'eserve 
|je  l>alance  of  exhalations  of  the  several  eleinenta,  according  to 
le  laws  of  the  mysterious  science  of  Fung  Shui,  and  thus  avert 
lence  and  other  ills. 
The  pagoda  interested  me,  because  on  every  one  of  the  series 
if  bRlconiea  or  ledges  encircling  it  at  successive  heights,  a  lai^e 
'ariety  of  plants  had  established  themselves  and  were  Hourish- 
in  some  int^tances  bushes  of  considerable  size.     The  pagoda 
isolated,  and  the  seeds  of  all  these  plants  must  have 
ttiried  up  by  bii-da  or  by  the  wind.     I  was  told  that  the 
ccuisidored  it  lucky  that  phmts  sliould  tlius  settle  on 
the  building. 
H        The  strangest  eight  in  Canton  is  ce-rtainly  the  water-clock. 
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where  a  constant  attendant  watcbea  the  suiking  of  the  inda 
attached  to  the  float,  as  the  water  slowly  runs  out ;  and  when 
an  hour  ia  reached,  hanga  out  a  board  with  the  hour  wriUea 
upon  it  on  the  city  wall,  and  sounds  the  time  on  a  gong. 

The  small  houses  on  the  ferry-boats  on  tlie  Canton  River,  whidi 
are  the  homes  of  the  families  which  get  tlieir  living  by  meaxu  of 
them,  are  decorated  all  over  inside  witli  prints  from  illustnted 
European  newspapers,  many  of  them  of  considerable  antiqaitj. 
It  was  amusing  to  find  oneself  confronted  >\'ith  "the  Funend  of 
the  Late  Field  Marshal  the  Duke  of  Wellington."  Pedlars  tnd 
dealers  of  all  kinds  ply  their  trade  in  the  boat-towns  is  small 
boats,  with  which  they  traverse  the  lanes  and  alleys  of 
From  one  of  these  pedlars  I  l>ought  some  jewellery,  used 
boat  population,  in  which  pieces  of  Kingfishers'  feathers  are 
in  a  gilt  backing,  so  as  to  imitate,  in  apf>earance,  very  closelv, 
fine  blue  enamel  The  play  of  colours  on  the  feathers  thus 
mounted  is  extremely  eirective,  and  tlio  jewellery  is  very 
pretty. 

One  of  the  places  ordinarily  visited  in  Canton  by 
is  commonly  called  the  Temple  of  Horrore.  Here  the 
punishments  of  the  wicked  are  set  forth  in  a  series  of 
of  modelled  figures,  representing  all  hoirible  tortures  concai 
in  process  of  execution.  In  one  of  these  a  man  ia  about 
pounded  by  demons  upon  an  anvil,  but  is  rescued  by  ths 
Goddess  of  Mercy  {Quan  Yin),  who,  standing  on  a  hill-fide 
at  some  distance,  is  represented  as  letting  down  a  cusLioo  it 
the  end  of  a  string,  so  that  the  cushion  is  interposed  b«twe(a 
the  body  of  the  condemned  sinner  and  the  descending  mallet 
This  struck  me  as  a  very  quaint  way  of  indi<yiting  menuful 
interposition  by  the  Goddess.  At  this  temple  some  WDoei 
engaged  in  some  act  of  religious  devotion  were  pouring  lib^ 
tions  of  some  kind  of  spirit  at  the  foot  of  one  of  the  pillacBL 

At  the  btxikshopB  close  by  the  water-clock,  a  bookfteOer»  fton 
whom  I  had  bought  some  Ixtoks.  presented  mo  with  an  old  wood 
block  as  a  specimen  at  my  request,  and  refused  payment  for  H 
Yet  the  Cbincse  are  commonly  accused  of  being  uiiivefiaDr 
grasping,  in  their  dealing. 

The    Government  competitive  examination    buQdingii   nit 
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itonidhing  for  the  large  area  which  they  cover,  and  the  vast 
tmtnodjition  which  they  afford.     It  is  singular  tliat  a  similar 
istitution   should  just  now  he  in  course  of  consLruction  nt  a 
it  cost  iu  Oxford.     The  Chinese  examination  halls  cannot  but 
to  an  English  University  man  the  close  analogy  winch 
its  between  Chinese  methods  of  mental  training  and  learned 
lought,  and  those  in  vogue  ut  home.     As  iu  our  own  Univer- 
ities  the  main  energies  of  the  learned  have  been  devoted  to  the 
tted  translation  into  English  and  study  of  the  mouldy  and 
i-eaten  lore  of  a  by-gone  age  ;  so  in  China  successive  genera- 
ions  of  students  have  for  centuries  devoted  their  lives  lo  the 
acquisition  of  the  antiquated  philosophy  of  their  remote  ancestoi-s, 
for  the  purposes  of  display  in  competitive  examination.     The 
ifonnation   of  the  English  Universities   proceeds  but  slowly, 
id  notwithstanding  the  hopeful  movements  now  in  progress  in 
ml  tlirection,  a  period  of  very  many  years  must  necessarily 
j1b]»&c  before  all  branches  of  knowledge  slmll  be  equally  and 
lequately  represented  in  them. 
Liko  the  examination  halls,  the  great  monastery  at  Honam 
,.iraB   full   of  interest  from   its   close   resemblances   to   similnr 
European   institutions.      "We   listened  awliile   to   the   evening 
i,  intoned  and  chanted  by  the  monks  in  their  prit.'5tly 
lents,  a  gong  and  a  kind  of  wooden  bell  giving  out  a  very 
and  short  note  when  ati-uek  were  used  as  an  accompani- 
We  were  next  shown  the  refectory ;  here  was  a  smajl 
ilpit   for  the  reading  of  pioim  books  by  one  of  the  monks 
whikt  the  others  are  at  dinner,  just,  for  example,  as  at  Tiuteni 
.bbey.    Close  by  was  the  flower-garden  of  the  monastery, 
'here   bright   flowers   were   carefully  grown,  to    l>e   used   to 
icorate  the  holy  shrines.     The  principal  flowers  in   blossom 
very  tine  large  red  and  yellow  Cockscombs  (Amaranthus) 
r  which  the  gardener  of  the  monastery  was  very  proud  and 
'hich  displayed   pyramidal  masses  of  blossom   tliree  or  four 
}t  in  height.    Not  far  from  the  garden  is  a  fish-pond  and 
!tar  by  a  small  cremation  liouiw;,  where  the  bodies  of  monks 
rho  die  at  the  monastery  are  burnt.     Tlie  whole  institution  is 
lore  or  less  in  decay ;  the  monks  do  not  act  up  to  the  rules  of 
leir  order. 
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Chinese  are  especially  tasteful  in  arran^^ing  flower  decon- 
tions.  At  a  CJunese  dinner  at  whicli  I  was  present,  and  which 
was  most  hospitably  arranged  for  us  by  Mr.  li  Rowitt,  one  of  the 
Hong  Kono;  merchants,  the  entire  walls  of  the  room  in  which 
the  entertainment  took  place  were  covered  with  most  Ixyiutifal 
flowers  set  in  tasteful  patterns  in  a  backing  of  moss. 

Tl»e  dining-t-able  was  closely  packed  with  dishes  of  most 
varied  kinds,  IjwtefuIIy  ornamented  and  arranged.  There  wen 
absolutely  no  bare  spaces,  a  display  of  profusion  being  evidently 
intended.  I  was  astonished  to  find  as  a  Ci^ndiment  in  the 
sauce  of  some  stewed  [)igeon8,  specimens  of  the  well-known  but 
curious  Cordycfps  fdneiiitis.  This  is  a  fungus  which  attacb 
and  kilk  the  caterpillars  of  ceitain  moths  ;  the  fungus  jK?ne-- 
trates  the  tissues  of  t!ie  li\'ing  larva,  and  after  the  lar\'a  h^ 
buried  itself  in  the  ground  in  order  to  assume  the  pupa  state, 
the  fungus  throws  out  above  ground  a  long  stem  from  the  dead 
body  of  the  larva. 

The  dried  dead  caterpillar,  with  the  fnngus  outgrowth  at- 
tached, is  one  of  the  many  Chinese  delicacies  which  seem  so 
strange  to  us,  nearly  all  of  which  are  prized,  because,  in  addition 
to  their  gastronomic  qualities,  tliey  are  credited  with  exepciffln|[ 
certain  invigorating  medicinal  effects.  The  caterpillars  are  sold 
tied  up  in  small  bundles,  and  the  article  is  called  "  the  summtt 
grass  of  the  winter  worm." 

It  is  the  fashion  to  decry  Chinese  delicacies  as  especially 
nasty,  and  the  well-known  eggs,  wliich  are  pickled  and  buried 
for  years  before  being  eaten,  are  always  cited  as  instances  nf 
especially  disgusting  food ;  but  after  all  this  is  more  a  matter  of 
education  and  prejudice  on  the  part  nf  tlie  foreign  obser\'er,  than 
any  real  difference  of  habit  in  the  Chinaman.  Englishmen  are 
apt  to  forget  that  their  countrymen  halutually  prefer  to  eat  game 
and  cheese  in  a  state  of  decomposition,  and  the  latteT  oft^m 
when  swarming  with  maggots,  and  in  a  condition  such  that  it 
wonld  possibly  sicken  a  Chinaman  to  look  at  it.  Nearly  all  nusei 
f^ncy  some  form  of  food  in  a  state  of  decomposition,  and  do 
doubt  regard  that  particular  food  when  in  that  condition  aa 
we  do  cheese,  as  simply  "  ripe." 

Some  of  the  popular  prejudices  with  regard  to  Chinese  cus- 
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18  are  hardly  to  be  comprehended  When  I  was  a  child,  the 
le  fact  I  leamt  about  CluDamen  "was  tliat  they  wore  pigtaila, 
id  I  was  led  to  regard  that  as  aa  extraordinary  and  peculiar 
Tm  of  Iiairdressing ;  yet  the  very  same  fashion  had  only  verj' 
lorlly  gone  out  of  ^neral  n&f.  amongst  Englishmen ;  a  rudiment 
the  English  pigtail  atill  exists  on  our  court  dresses,  and  foot- 
Len  of  Royal  state  carriages,  wear  a  shortened  ])igtatl  dtill,  on 
in  occasions  at  least. 

The  women  present  at  Chinese  banquets,  such  as  that  de- 
d.  sit  behiiid  the  chairs  of  the  men,  and  receive  no  share  of 
luxuries,  but  are  supplied  with  dried  melon  seeds,  in  the 
cracking  and  extraction  of  the  kernels  of  which  they  occupy 
their  time. 

Whilst  at  Canton.  I  visited  the  shop  of  a  Wholesale  Chinese 

■phemist  and  Druggist,  in  order  to  try  and  select  specimens  of 

■hagODs'  bones  wliieh   are  a  highly-prizetl  specific  for  certain 

PViaeaaes  in  Chinese  Medicine.    The  wholesale  dealer,  whose 

warehoxise  was  veiy  lai^  and  fidl  of  Chinese  medicines  in  bulk, 

httd  no  "  Dragons'  Imducs  and  teeth  "  in  stock,  hut  I  bought  a 

!W  specimens  from  retail  druggists  who  sell  them  by  weight. 

The  '*  Dragons'  teeth  and  bones  "  consist  of  the  fossil  teeth 

\d  lM>nes  of  various  extinct  Mammalia  of  tertiary  age,  such  as 

those  of  HhiruH-firos  trichorhinus,  a  Mastodon,  an   Elephant,  a 

[orse,  two  species  of  a  Hippothcrhtm,  two  of  a  species  of  Stag, 

id  the  teeth  of  a  large  Carnivorous  animal.* 

The  drug  is  imiHirled  into  Japan,  and  I  saw  samples  exposed 

a  collection  of  MaUria  MalUa  at  tlie  Kioto  Exhibition. 

The  chief  interest  in  the  *'  Dragons'  bones  and  teeth,"  seems 

to  be  that  they  explain  the  origin  of  tlie  Dragon  itself. 

very  possibly  of  other  mythical  animals.      All  mythical 

limaJs  have  a  strong  foundation  in  fact  and  a  developmental 

istory.     In  most  instances,  no  doubt,  the  mythical  tuiimal  is 

ived  from  a  traveller's  dtvscrij>tion,  or  a  description  passed  on 

For  ft  Hwcriptiiin  (if  n  collpclioii  «if  thwe  objiH.'ta,  by  Prof.  Oweu, 
^"Quiirt  Jouniiil  of  Geological  Slo.,"  1870,  p.  417. 

ftlflo  D.  Uiuibiiry,  "  <>u  ('liiueue  MaUn:i  Aftxticii,'*  p.  40.    Loudou, 


Swinhoe  refers  to  a  coUeoliou  of  nnigurm'  bon&u  iu  "  Cliiueae  Zoulogy, 
^roc.  ZooL  Sot,  1870,  p.  4S8. 
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fron  awmtli  to  mootlL    From  tiik  evvntaaDj  aa  sitiA 
dnwn  ft  pktare  of  tfae  wonderfnl  azdmal*  and  this  bas 
lbs  aCereoiyped  npreBentalioo  of    the  beast,  and  bi 
banded  donra  vitb  saoeeanTe  wnhrfliahmenta^ 

Tba  story  of  tbe  Aigus  ao  doabt  arooe  from  a  descriptisB  of 
Cbe  Aigus  pbaaaaut  or  peaoocL  Tbe  DugoDg  (not  tbeMaaattst) 
was  long  ago  sbown  bj  Sir  Emerson  Tenxmnt  to  have  ghren 
to  the  story  of  the  Mermaid.  No  donbi  the  ongioal 
was  a  bUck  beaaty,  and  only  became  white-ekbuDed  as  the 
story  traveller!  westwards. 

The  L'nicom  Lb  tlie  Khinoceros,  sketched  thns  from  lefnt; 
but  the  \&rwha]*e  tusk  having  come  to  hand  as  tbe  UnioaaLli 
horn,  it  was  placed  on  the  forehead  of  the  animal,  in  tbe  dnv- 
ings,  and  the  l)eaAt  still  wears  it  in  our  Koyal  Arms.*  There  ti 
the  germ  of  truth  in  the  case  of  the  Narwhal's  tnsk,  that  lis 
tusk  grows  without  a  fellow  on  the  animals  head ;  no  doaUil 
wfts  this  fact  that  led  to  the  blunder.  Marco  Polo  was  airtonidiwl 
to  find  how  dilTereDt  the  real  Unicom  was  from  the  pictunatiflt 
he  hml  lieen  accustomed  to  see. 

The  Japaneiu;  )U;alers  in  carved  ivories  at  Kioto^wbo 
few  words  of  EugliBh^  draw  attention  to  "  netskis  **  cut  cot  d 
Nan^'hal  ivory,  as  made  from  "  Unicom."  I  suppose  this  is  a 
survival  of  an  old  European  term  for  the  tusk,  derived  from  ths 
Portuguese. 

The  Dragon,  however,  seems  to  have  had  a  different  mode  of 
oiigin.  and  to  liiivc  siining  fntrn  the  finding  together  in  a  foasfl 
deposit  of  tiie  l)oiio8  ijf  various  animals,  and  the  inference,  that 
because  they  were  founil  together  they  belonged  to  one  animsL 
An  attompt  at  reconstruction  produced  the  Dragon,  and  tliis 
accounts  for  the  animal  possessing  stags'  horns  and  camivorooa 
teeth,  and  containing  in  its  structure  a  little  of  eventhing. 

My  friend,  Mr.  C.  V.  Creogh,  of  Hong  Kong,  kindly 


♦  "The  Book  of  Sen  Miiroo.  Polo,"  Vol  U.  p.  273.     Cot  H.  VnK 
C,R     iKiiiiIon,  Murray,  lft76. 

The  liiHt  nlttftn|>t  to  resuHcitAtd  the  heraldic  Unicorzi,  imd  prov«  ita 
Hctimt  vxifftoncc  as  luoh,  wa«  mmlt*  iti  1852,  by  Baron  J.  W.  ron  ^fUUirr. 
"  Dam  KiJihoni    vom  gfSMchichtlichen  tmd  aaturwiMMMidchiiflLicheo  i^oixi 
piiiikt*!  LftnwhteL"    HtuUgurt,  18ft2. 
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for  me  an  account  of  the  Dragons*  bones  and  teeth  given 
a  well  known  Chineae  work,  "  The  Botanical  and  Medical 
orks  of  Li  She  Chan,"  sometimes  called  "  Li  Poon  Woo," 
ol.  XLIII.  I  give  the  account  here  because  it  is  amusing  in 
many  ways  as  a  sample  of  a  Chinese  medical  work,  and  seems 
bear  out  the  above  conjecture  as  to  the  origin  of  the  Dragon, 
origin  of  part  of  the  animal's  structui-e  at  least. 
Translation.  "  Dragon's  bones  come  from  the  southern  part 
Shansi,  and  are  found  on  the  mountains.  Dr.  To  Wang 
flays  that  if  they  are  genuine  they  will  adhere  to  the 
He  informs  us  that  the  bones  are  cast  off  by  the 
Dragon.  Dr.  So  Tsung  bajb,  that  in  the  autumn  a  certain  fish 
changes  itself  into  a  Dragon,  and  leaves  its  original  bone5»  which 
are  of  five  diflerent  colours,  and  are  used  by  men  as  medicine. 
[n  Shanshi  is  the  Dragon-gate,  through  which  when  tlie  fish  leaps 
becomes  a  Dragon. 
"  Dr.  Kai  Tsung  Shik  says,  that  it  is  well  known  that  the 
»n  is  invisible  to  man.  If  this  were  the  case,  how  could 
yre  see  his  bones  ?  I  myself  have  seen  a  whole  skeleton,  head, 
horns  and  all,  in  a  dilapidated  mountain,  and  have  no  doubt 
ithey  come  from  a  dead  animal,  and  have  not  been  cast  off  by 
[the  Dragon. 

"  Li  She  Chan,  remarks:   I  believe  the  above  remarks  to  be 

^inaccurate.     In  the  Tso  Chune  (a  history  written  in  the  time  of 

[Confucius)  an  official  named  Wan  Lung  Shee  used  to  eat  spiced 

toragons*  flesh.     A  book  named  Shut  Yu  Kee  (The  Record  of 

'■Curiosities)  says  that  King  Wo  of  Hon  Kwok  (the  old  name  of 

China)  made  soup  of  a  Dragon,  which  fell  into  the  palace  during 

a  heavy  rain.     He  invited  all  the  high  ofticials  to  partake  of  the 

soup.     The  author  of  the  Pok  Mut  Chee»  says  that  Cheung  Wo 

got  Dragon's  flesh,  which  he  steeped  in  vinegar,  and  thereby  gave 

to  the  latter  five  diffei-ent  colours.     As  the  animal  is  seen  and 

uaed  in  this  way,  I  have  no  doubt  that  the  bones  are  those  of  a 

■  flead  Dragon,  and  have  not  been  cast  off. 

m       **  This  medicine  is  sweet  and  is  not  poison.     Dr.  A.  Koon 
■certainly  says  that  it  is  a  little  poisonous.     Care  must  be  taken 
■xiut  to  let  it  come  in  contact  with  fiah  or  iron.     It  cures  heart- 
ache, stomach-ache,  drives  away  ghosts,  cures  colds  and  dysen- 
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tery,  cures  fainting  in  children,  irregiilarities  of  the  digestive 
organs,  heart  or  stomacli,  panilysis,  noctiimal  alarui,  &C..  «wi 
increases  the  j;eueral  health.'* 

In  the  Chinese  Kepository*  is  a  further  quotatiou  from  U 
She  Chan  conceniing  Dnigon'a  bones,  as  follows:  "The  Imnea 
are  found  on  banks  of  rivers  and  in  caves  of  the  earth,  phicci 
where  the  Dragon  died,  and  can  be  collected  at  any  time.  The 
hones  are  found  in  many  places  in  Szechuen  and  Shanse,  where 
those  of  the  back  and  brain  ai-e  highly  prized,  being  v&riegated 
with  different  streaks  on  a  white  ground.  The  liest  are  known 
by  the  tongue  slipping  lightly  over  thera.  The  teeth  are  of 
little  firmness,  the  liorna  hard  and  strong,  but  if  these  are  tokto 
from  damp  places,  or  by  women,  they  are  worthless/'f 

It  is  possible  that  other  mythical  animals  besides  the  Drngon 
may  be,  like  it,  partly  oi  fossil  origin,  ba  were,  -without  doubt, 
numerous  races  of  Giants,  which  sprung  from  the  discovetrof 
Mammoth  bones.  Fossil  bones  from  caves,  under  the  name  of 
Dragons'  bones,  were  long  used  as  medicine  in  Europe.  A  live 
Dragon  was  discovered  in  Sussex  in  ltil4.t 

It  is  not  so  long  since  all  kinds  of  nastiness,  such  as  pow* 
dered  Mummy  and  allium  gnecum  were  i*egularly  used  in  Euf^lisb 
medicine,  as  now  by  Cliinese  doctors.  Sir  Tliomas  IJrowne.  in 
hia  "Pseudoxia  F.pidemica,"  jiublishcd  in  1646,  althongh  he 
explodes  many  false  notions  in  vogue  at  his  day,  as  to  tfa« 
Unicom,  yet  gravely  discusses  the  power,  as  antidotes  to  poiaoiu, 

*  The  Cbineoe  Repofntor>%  Canton,  1832-1838,  p.  2&3.  Extnu^  fms 
"  Pun  Timon  Kiing  Muh." 

t  For  accounts  of  Chinese  Medicine,  see  M.  P.  Dabry  de  Thienuty"  Im 
Mcclecine  cbez  Iw  (!1iiuoi«."  Also samenutbor, and  Dr.  L«on  8oub«imi,  "Ia 
Mati(^  Medicalo  chez  les  Clnnoitt,"  olw)  "  f.twlos  anr  U  MAtidre  MedkBk 
de«  Chinois."     Acad,  de  Medicine,  Paris,  Joly  16,  187'i 

X  *'True  and  Wonderful,  a  DiAcounie  relating  to  a  Btnu^pe  and  nun- 
AtrouB  SeriHint  ur  Dragon  lately  diitcuv<^ed  and  yet  Uvinf;,  to  the  grmX 
auuoyiuic«  and  divcm  slnughtora  botli  of  men  and  cuttell  by  his  stroQg  and 
violent  |M)iH'.)ii.  hi  Sorm^x,  two  inileM  fmm  Horvlmiu,  in  a  wood  aUltd 
St.  Leonard'n  ForeHt,  and  thirtio  niilcfl  frnni  lyindoti,  thiH  fireaexit  moetb 
of  AuuuHl,  1614."  Printed  at  Loudon,  by  Juhu  Truudl«.  In  this  hooka 
picttire  of  tbe  Dnt^-fJD  is  given.  It  is  in  the  Form  of  a  Lar;ge  UmbfA 
with  protmded  liarbed  tougtie  and  nidimentnry  wingB.  The  dead  ricCte 
are  strewed  in  front  The  Dragon  was  nine  fL'vt  in  length.  lu  ftritia^ 
haont  was  at  a  place  callpd  Faygnte. 
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Unicorns*,  Elks',  and  Deers'  horns,  and  their  effect  on  epilepsy 
rhen  taken  as  medicine* 

Lin  15i*3,  A  committee  of  Doctors  of  Medicine  of  Augsburg, 
r  a  careful  examination  of  a  specimen  of  the  very  rare  drug, 
he  Unicorn's  honi  (Narwhal's  tusk  in  this  instance)  in  order  to 
jtaiiirm  their  conclusion  that  the  horn  waa  real  Monoceros  horn 
Sid  not  a  forgery,  gave  an  infusion  of  some  of  it  to  a  dog 
»oL3oned  with  arsenic,  and  on  the  recovery  of  the  animal  \vei*e 
horoughly  convinced  of  the  autlienticity  of  the  specimen.  Their 
eport,  duly  signed,  commences,  '*  Quin  etiara  visum  est  nobis, 
id  experientiam,  remm  magistram  tanquum  Kpirr^ptov  descen- 
lere."t  In  tl»e  work  in  which  this  experiment  is  i-ecorde*!, 
ollowa  an  account  of  anotlier,  in  which  a  dram  of  mix  vomica 
raa  rendered  harmless  to  a  dog,  by  tlie  action  of  12  grains 
the  precious  horn,  whilat  an  exactly  similar  dog  died  in  half 
hour,  from  the  same  dose  without  the  antidote. 
My  friend,  Dr.  J.  F.  Payne,  has  pointed  out  tome,  that  Uni- 
t's horn,  and  the  skull  of  a  man  who  has  died  by  a  violent 
appear  as  medicines  in  the  Official  I'liannacopceia  of  the 
foge  of  Physicians  of  Ixmdon.  of  1G78.  Unicorn's  horn, 
turoan  fat  and  human  skulls,  dogs'  dung,  toads,  vipers  and 
rorms,  are  retained  in  the  same  Pharmacopoeia  for  1724  A 
Committee  revised  the  Pharmacopoeia  in  1742,  They  still 
Mained  in  the  list,  centipinles,  vi[>er3,  and  lizanls.  Tlie  use  of 
rated  human  skull  us  medicine,  by  uuinstmcted  persons,  sur- 

f'ved  in  England  as  late  as  1858  at  least.| 
The  idea  that  Rlunoceros  horn  acted  as  an  antidote  to 
>oiaons,  was  ancient  in  India.  No  doubt  hence  arose  the  belief 
bfit  the  Narwhal  ivory,  supposed  to  be  that  of  the  Unicon», 
Ibich  beast  was  in  reitlity  the  Ithinocoros.  had  the  same  pnjiHJi"- 
ies.  The  story  no  doubt  travelled  together  with  that  of  the 
ninial.  Drinking-cui^s,  elaborately  carved  out  of  lihinoceros 
were  used  in  the  East,  and  were  snpjwised  to  detect  or 


Ir  T.  Browite'e  Wurka,  edited  by  Wilkiu,  Vul.  II.  \k  503.     London, 

Miirttfuui  Wonuiauum  fiuii  UiAtoriaRcrum  lUrionim,'' pp.  2d(t-8Jl7. 
Wurni,  Med.  Dod.    Amslflixliuni,  lfl'».V 
lUv.  T.  r.  ThiBelton  Dyer,  "  English  Folk  Lore."    London,  1878. 
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neutralize  poisons  poured  into  tbem.    The  forms  of  these  cup* 
have  been  largely  copied  by  the  Cliinese,  in  ivory-white  porcelain. 

Riunoceros  horu  is  still  used  in  Chinese  medicine,  and  Is  lo 
bo  seen  lianging  up.  tigether  "with  Antelopes'  and  other  honw, 
in  every  druggist's  sliap  in  Canton. 

Chinese  medical  prescriptions  are  excessively  long,  contaiD- 
ing  a  vast  number  of  ingredients,  most  of  them  inactive.  It  is 
only  lately  that  Enghsh  prescriptions  have  been  shortened,  and 
they  still  sometimes  contain  a  good  deal  which  is  superfluoiia.  A 
certain  air  of  mystery  is  still  preserved  about  them.  Herbaliats 
still  practise  ujjou  the  uneducate<i  in  London,  in  a  style  in  some 
i-espects  not  very  different  from  that  of  the  Chinese  physician. 

A  large  variety  of  most  amusing  mythical  animals  are 
figured  in  Chinese  works  on  natural  history.  Many  of  them 
are  familiar  and  classical,  such  as  the  Cyclops :  and  the  Pigmies^ 
■who  are  described  as  going  abotit  arm-in-arm  for  mutvml  jjrotec- 
tion,  for  fear  the  birds  should  mistake  them  for  worms  and 
eat  them.  The  story  is  evidently  identical  with  that  of  Homer, 
where  the  Pigmies  are  descril)ed  fighting  with  the  Crones,  on 
the  shores  of  Oceanos.  In  tTapanese  pictures  of  the  Pigmies, 
the  "  little  men "  (sho  jin)  are  represented  as  walking  arm-in- 
arm  on  the  sea-shore,  with  the  cranes  hovering  over  them  readj 
for  tlie  attack.  The  measured  height  of  the  Pigmies  ia 
given  in  classical  accounts,  just  as  in  the  Chinese. 


**Tbe  8in*U  Mon'i  Countij  b  to  Utv  outward  ot  Tki  Tour.    Tb*  latmUtutta  sn  ola* 

I  give  Q.  facsimile  of  a  figure  of  the  Pigmies,  aud  translatioo 
of  the  Cliinese  explanation  of  it,  taken  from  the  "  Shan  Hoi  King." 
or  Mountain  and  Ocean  Record  ;  a  very  ancient  work,  parts  of 
which  were  kindly  translated  for  me  by  Mr.  C.  V.  Creagh.    Tia 
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book  is  in  the  preface  referred  hy  one  commentator  to  even  so 
early  a  date  as  2205  B.C. 

Many  of  the  figures  and  descriptions  in  this  book  are 
curioasly  like  those  which  occur  in  European  Natural-IIiHtory 
"Works  of  about  250  years  ago. 
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Hn    SICHO  KIHOIXIM. 

>T1M  iBlUbltuitt  of  ttili  rounUy  hftvt  Ions  II)ni.  tuUr>'  utcl  d«rk  tiodl**.    Jhtj  Unfli  If 
Ibw  M*  ft  man  IttiiuUULtf,  and  obi*!!  tbejr  UuifU  tbclr  Upi  turn  orer  moH  omwmJ 

Some  of  the  strange  men  figured  are  evidently  monkeys.  As 
for  example  the  men  of  the  Hen  Yeung  Kingdom,  figured  and 
deacribod  in  the  Shan  Hoi  King.  The  Chinese  figure  is  given 
in  fae-^mile.  It  seems  to  represent  an  Ape  of  the  genus  RhinO' 
yitheeus,  and  nught  well  be  Rhiitopitheciis  RatcUaTUC;  lately 
dwoovered  by  the  Abb^  David  in  Eastern  Thibet,  and  figured 
by  A-  Milne-Edwards.  The  prominent  nose  in  this  species 
turned  up  at  the  tip  just  as  shown  iu  the  Chinese  wood-cut. 
The  wide  but  unscientihc  distinction,  commonly  drawn  between 
men  and  the  higher  monkeys,  is  an  error  of  high  civilization  and 
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comparatively  recent.  Leas  civilked  races  make  no  such  dis- 
tinction. To  the  Dyack,  the  great  ape  of  Borneo,  ia  simply 
the  Man  of  the  Woods,  "Oi-ang  Utan." 

Tlte  belief  in  various  mythical  animals  in  England  is  still 
ver>'  strong.  We  are  j>robably  not  far  in  advance  of  the  Cliinese 
in  this  nuiLter.  So  strong  is  the  belief,  that  several  of  the 
animals  in  question  could  not  be  mentioned  here  without  pre- 
judice. The  Sea  Serpent,  however,  is  always  o|jen  to  critidsni. 
This  wonderful  animal  has  hardly  ever  l»een  seen  alike  by  any 
two  sets  of  observers.  It  is  nearly  always  easy  to  a  naturalist 
to  underatand  the  stories  told.  Sometimes  it  is  a  pair  of  whales 
that  is  seen ;  sometimes,  as  when  tlte  animal  was  seen  otf  ibe 
Scotch  coast,  and  figured  in  the  "Illustrated  London  News,** 
a  long  mass  of  floating  seaweed  deceives  the  distant  ol>server ; 
sometimes  the  Serpeut  hjis  huge  eyes  and  a  crest  liehiad  the 
head,  then  it  is  a  liibbou  Fish*  (Gj/virutrus). 

I  myself  am  one  of  the  few  professed  naturalists  who  hav€ 
seen  the  Serpent.  It  was  on  a  voyage  to  Rotterdam  from  the 
Thames.  An  old  gentleman  suddenly  started  up,  shouting, 
*'  There's  the  Sea  Serpent ! "  gesticulating  with  lua  umbrella. 
All  the  passengers  crowded  to  the  ship's  side  and  gazed  with 
astouishmeut  at  a  black  liiie,  uudulatiug  with  astonishing 
rapidity  along  the  water  at  some  distance.  It  was  a  flock  of 
Cormorants,  which  was  flying  in  line  behind  the  waves,  and 
which  was  viewed  in  the  inter>'als  between  tliem  with  a  sort 
of  thaumoscopic  effect. 

Tlie  extremely  untrustwortliy  nature  of  the  descriptions  seat 
home  is  a  constant  feature  in  tlie  natuml  liistory  of  the  Se« 
Serpent.  Not  long  ago  he  was  seen  near  Singapore  (evidently 
a  very  large  Cuttle  fish  on  this  occasion).  He  was  described  oj 
with  large  eyes,  spotted  with  brown,  and  vntfurut  amu  or  Ug$, 
but  with  a  veri/  Imi/f  tail,  and  was  yet  said  to  be  like  a  frog. 

Ordinary  sailora  know  nothing  about  whales  or  fish,  and 
easily  imagine  they  see  wonders.  Often,  of  course,  the  Seo 
Serpent  stories   are   entirely  witliout   foundation  in   fact,  and 

•  Aa  first,  I  believe,  pointed  out  by  Mr.  J.  M.  Jonee,  F.US^  in  **  As 
Af.'count  of  n  Ribbon  Fi^h,  16  ft  7  ins.  in  length,  obtained  at  Benuuda^* 
i*roc.  Zool.  Soc.  18(J0.  p.  1 87. 
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sometimes  apparently  ships  from  which  they  emanate  are  laden 
_  with  rum. 

I  Amongst  the  rough  figures  in  the  Shan  Hoi  Sing,  the  small 
Bboc^,  from  whidi  the  ilhistrntionn  already  given  are  taken,  is 
^^one  of  a  rat-like  animal  and  a  bird  which  lives  in  tlie  same  hole 
with  iL  The  dtaoription  of  the  figiu-es  at  the  margin  runs: 
"  The  Bird  and  the  Rut  live  together  in  the  same  hole.  They 
come  from  the  mountain  of  the  tailed  rata  and  birds  in  Wai 
Vne  where  they  may  still  be  seen." 


^  ^..u..> 


THB  mfto  AKD  TflK  m«T  urtiin  Toovrmft  n  niB  aufB  motM. 

professor  I-egge  has  pointed  out  to  me  a  i-eference  in  "  The 
Chinese  Classics  "  to  the  mountain  called  the  Neauou-shoo-tung- 
heiie,  or  that  of  the  Bird  and  the  Rat  in  tho  same  hole ;  and  to  a 
note  of  his  on  the  subject.*  The  name  of  the  mountain  in  "The 
Classics  "  certainly  dates  back  as  far  as  2'M}0  B.C. 

No  doubt  the  Rat  is  the  Ground  Squirrel  {Spermophilus 
mongdicns),  and  the  bird  must  be  an  Owl,  which  is  ass<H;inted 
with  it,  just  as  is  the  small  Ground  Owl,  Spcotyto  ctinicularia  of 

k America  witli  the  Prairie  Dfjg,  and  also  the  Ground  Squirrel  of 
California,  in  the  holes  of  which,  as  familiarly  known,  it  lives. 
Tlie  gfmus  Speotyio,  is,  however,  jtfculiar,  as  far  as  is  known, 
to  America  and  the  Weal  Indies  ;  and  the  fact  that  an  Owl  lives 
in  the  lioles  of  the  Asiatic  Ground  Squirrel  is  not  known  U\ 
natumlists.  Mr.  R.  Rowdier  Shaqie,  however,  tells  me  that  a 
small  owl,  Cariiu  piumi/tts,  exists  iu  Northern  China,  which 
■  lives  in  holes  in  the  ground.     Possibly  this  bird  has  developed 

•  R«fv.  Jniuwft  Leggt'.  DD^  &c.  "The  Cliiuwae  ClaaBioii,"  Vol  111., 
VX.  III.  p.  14(1.     Um Jon,  Triibuer,  1866. 


432 


*HE  "CHALLEXGKR. 


the  same  curious  halnt  of  association  with  a  Rodent  as  ihs 
American  Crn)un<l  OavI.     If  so,  the  fact  is  very  reinarkuble* 
■ranrla   Islnndit,    February  lOtta,  181ft. — The  sllip  left  HoD^ 

Kong  on  .Tanuary  6th,  1875,  and  after  visiting  various  ports  in 
the  Philippine  CJroup  oa  already  noted,  lay  on  February  lOth 
between  the  Meangis  and  Tidiir  or  Talaur  Islands,  south  of  tbe 
Philippines.  Tlie  ship  was  nearest  to  the  Island  of  Kakamtan, 
of  tiie  Meangis  Group.  The  large  hilly  island  of  the  Talaur 
Group,  Karekelang,  was  seen  in  the  distance,  covered  with 
forest,  but  with  numerous  patches  of  cultivation. 

A  canoe,  sharp  at  both  ends  and  without  outriggers,  of  the 
Ke  Island  build,  manned  by  22  men  and  boys,  came  oft"  to  the 
ship.  The  men  wore  turbans,  like  the  Lutaos  of  Zamboanga, 
and  were  many  of  them  apparently  of  the  same  race,  but 
appeared  to  be  a  mongrel  lot,  and  were  very  diity-IooklDg. 
They  did  not,  as  far  as  we  could  ascertain,  understand  either 
Malay,  Spanish,  or  Dutch,  but  asked  for  tobacco.  Ttiey  brought 
mats  and  very  pretty  blue  and  red  Lories  alive  for  sale.  The 
birds  were  secured  to  sticks  by  means  of  rings  made  of  cocoa- 
nut  shell  as  at  AmlHiina.  The  men  did  not  chant  or  lise  drums 
QA  they  paddled.     They  had  the  Dutch  flag  tiying. 

Drin  Wood  from  the  Ambcmob  Blr«r,  New  Culnea,  Feknury 

nnd,  isift. — On  February  22nd,  at  noon,  the  ship  was  about 
70  mile^  north-east  of  Point  D'Urville,  New  Guinea,  where  thfl 
great  Anibemoh  Eiver,  the  largest  river  in  New  Guinea,  nuw 
into  the  sea.t  This  river  pi-obably  rises  in  the  Charles  Lewis 
Mountains,  on  the  opposite  side  of  New  Guinea;  these  mouzi- 
tains  reach  up  to  the  great  altitude  of  16,700  feet  So  large  is 
this  river,  that  even  at  this  great  distance  from  its  mouth,  we 
found  the  sea  blocked  with  the  Drift  Wood  brought  down  by  it 
We  passed  through  long  lines  of  Drift  Wood  disposed  in  currea 
at  right  angles  to  the  direction  in  which  lay  the  river's  mouth. 


*  An  accoiiDt  of    Chinese  Zoology  in  given   in    the  "PreoflBUtte 

Exjieditiou  nach  OBta«ieu"  Zoologiu,  Bd.  1.  &  169,  "  Ueber  die  Thierkiia3» 
der  CliiiicHpn  unil  unnerc  Kenntinas  ChinesitKiher  Thiftre." 

t  The  tuuuth  of  the  river  which  is  lined  with  Ca0aaiiuji-trc«^  «i* 
paaaed  by  Roeenberg  on  his  way  to  Humboldt  Bny  in  1 862.  "  Not  Tydmk 
▼oor  Neder.  Indie."  DeeL  XXIV.  p.  334.    Bntavia,  1862. 
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"The  ship's  screw  had  to  be  constantly  stopped  for  fear  it  should 
be  fouled  by  the  wood.  The  lags  had  evidently  not  been  very 
long  in  the  water,  being  covered  only  by  a  few  young  Barnacles 
(^Balanus)  and  Hydroids.  Amongst  the  logs  were  many  whole 
uprooted  trees.  I  saw  one  of  these  which  was  two  feet  in  dia- 
meter of  ite  stem. 

The  majority  of  the  pieces  were  of  small  wood,  branches  and 
small  sterna,  Tbe  bark  was  often  floatiut;  se[>arately.  TLe  mid- 
riba  of  the  leaves  of  some  pinnate-leaved  palm  were  abundant 
and  also  the  stems  of  a  large  cane  grass,  like  that  so  abundant 
on  the  shores  of  the  great  river  (Wai  Lcvu)  in  Fiji  (Sacckarum), 
One  of  these  cane  stems  was  14  feet  in  length,  and  from  IJ  to 
2  inches  in  diameter. 

Various  fruits  of  trees  and  other  fragments  were  abundant, 

usually  floating  confined  in  Uie  midst  of  tbe  small  aggregations 

tiu>  which  the  floating  timber  was  almost  everywhere  gathereil. 

Araon<;st  them  wore  the  usual  littoral  seeds,  those  of  two  species 

of  randauus,  and  of  the  Puzzle-seed  {HcrUicra  liUoralis)^  fruits 

tf  a  Barringionia  and  of  Ipomcsa  pea  caprxe. 

But  besidea  these  fruits  of  littoral  plants,  there  were  seeila  of 
40  or  50  species  of  more  inland  jjlants.  Very  small  seeds  were 
as  abundant  as  large  ones,  the  surface  scum  being  full  of  themj 
Bo  that  they  could  lie  scooped  up  in  quantities  with  a  fine  net 
With  the  seeds  occurred  one  or  two  flowers,  or  parts  of  them. 

1  obeerved  an  entire  absence  of  leaves,  excepting  those  of  the 

Palm,  on  the  midriba  of  which  some  of  the  pinna;  were  still 

present.     The  leaves  evidently  drop  firet  to  the  bottom,  whilst 

regetable  drift  is  floating  from  a  shore.     Thus,  as  the  debris 

^knks  in  the  sea-water  a  deposit  abounding  in  leaves,  but  with 

^■ew  fruits  nud  little  or  no  wood,  will  be  formed  near  shore,  whilst 

^■he  wood  and  fruits  will  sink  to  the  bottom  farther  off  land. 

^B       Much  of  the  wood  was  floating  suspended  vertically  in  the 

^Vftter,  and  most  curiously,  logs  and  short  branch  pieces  thus 

I     floating,  often  occurred  in  separate  groups,  apart  from  tbe  horizun- 

^■ally  floating  timber.     The  sunken  ends  of  the  wood  were  not 

^^njglited  by  any  attached  masses  of  soil  or  other  load  of  any 

^^nbL     Possibly  tlie  water  penetrates  certain  kinds  of  wood  more 

easily  in  one  direction  with  regard  to  its  growtli  tlian  the  other, 

^L  Ft 
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Hence  one  end  becomes  water-logged  before  the  other;  I 
arrive  at  no  other  explanation  of  the  circumstance. 

It  is  evident  tliat  a  wide  area  of  the  sea  off  the  month  of 
Ambernoh  River  is  thus  constantlv  covered  with  drift-wood,  fi 
the  floating  wood  is  inhabited  by  various  animals,  which  seem  tel 
belong  to  it  as  it  were.  The  &iuta  and  wood  were  covered  wiUi 
the  eggs  of  a  Gasteropod  Mollnsk,  and  with  a  Hydroid,  and  the 
interstices  were  filled  with  Radiohiriaus  washed  into  them  and 
gathered  in  masses,  just  as  Diatoms  in  the  Antarctic  seas  an 
gathered  together  in  the  honeycombed  ice.  Two  species  of 
inhabit  the  logs  in  abundance,  and  a  small  DendrocteU  Plananao 
swEirms  all  over  the  drift  matter  and  on  the  living  crabs  also 
A  Lepas  was  common  on  the  logs. 

Enormous  {quantities  of  small  fish  swarmed  under  the  drift- 
wood, and  troops  of  Dolphins  {Cvrnjphfena)  and  small  Sbarb 
(Carcharias),  three  or  four  feet  long,  were  seen  feeding  on  thein, 
dashing  in  amongst  the  logs,  sjtlashing  tlie  water,  and  showiqg 
above  the  surface,  as  they  dai'ted  ou  their  prey.  The  older  wood 
was  bored  by  a  Pholas. 

A  large  flock  of  the  very  widely  spread  bird,  the  Phalarope 
(PJuilorapm  kypcrbortus)  was  seen  flying  over  the  drift-wood. 
The  birds  no  doubt  follow  the  timber  out  from  shore,  and  roust 
on  it.  In  England  we  consider  this  bird  as  one  of  our  visitun 
from  the  far  nortli.  It  seems  strange  to  meet  with  it  at  Ne» 
Guinea.  It  was  previously  known  from  the  Aru  Islands.  Some 
specimens  shot  hud  small  surface  Crustacea  in  their  stomacba 

Tlie  various  smaller  animals  no  doubt  congregate  about  tbe 
drift-wood  because  it  seems  so  act  as  a  sort  of  sieve  or  screen. 
and  to  concentrate  amongst  it  the  surface  animals  on  which  thej 
feed. 

The  Charles  Lewis  Mountains  seem  to  be  one  of  the  moat 
promising  fields  in  the  world  yet  remaining  unexplored  by  the 
naturalist.  They  no  doubt  contain  an  Alpine  flora  wliich  might 
prove  allied  to  that  of  New  Zealaiul,  since  the  great  ruuuaUuu  of 
Kini  Ballu  in  Borneo  has  southern  forms  of  planta  at  tl8  top; 
probably  there  will  be  found  ou  these  high  mountains  also  aOies 
of  the  New  Zealand  Parrots  of  the  genus  Nesior,  one  specioa  rf 
which  (NcMor  notahUc)  is  Alpine  in  its  range.     There  i&^N*^ 
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Norfolk  Island,  and  the  genua  Dasyptihis  of  New  Guinea 
allied  to  Nestor. 
"Talok   Llntjo  **  ar   Haniboldt   Hay,    February  33rd  and  S4tli, 

VS. — We  sighted  the  New  Guineji  Coast  as  a  dark  purple  line 
>ng  the  horizon,  with  its  upper  margin  hidden  in  bunks  of 
ist,  at  about  mid-day.  On  Kebniary  23rd,  as  we  approached 
,  in  the  afternoon,  the  misty  clouds  lifted  somewhat,  and 
e  sharp  peak,  the  highest  point  of  the  Cyclops  Mountains, 
^00  feet  in  height,  lying  just  to  the  north  of  our  destination, 
boldt  Bay,  showed  out  isolated  and  clear  above  the  bank  of 
ud  which  concealed  all  the  lower  parts  of  the  range. 
The  o|)ening  into  Humboldt  Bay,  lietweeu  Cape  Caillie  on 
north-west,  and  Cape  Boupland  on  the  south-east,  both 
vrecipitOQS  and  rocky,  became  gradually  well  defined.  The 
TOst  appeared  far  nearer  to  us  than  it  was,  and  its  distance 
I  judged  at  six  miles  when  it  in  reality  was  at  least  25 

Between  5  and  6  o'clock,  the  mist  lift*?d  almost  entirely 
nu  the  Cyclo[>8  Mountains,  and  they  were  seen  to  consist  of  a 

ies  of  irregular  peaks  and  sinuous  8hiu*p  ridges  culminating 

the  one  simple  terminal  peak,  which   had  been  seen  before 

ve  the  clouds,     Tlie  mountain  is  thickly  wooded  to  the  very 

Bex.  as  could  plainly  be  seen  with  a  telescope.    The  lines  of 

which  showed  out  against  the  sky  along  the  outline  of 

mountain  and  its  ridges  showed  few  or  no  Palms. 

The  whole  coast  outside  the  Bay  is  steep  and  rocky,  without 
y  sandy  l>eaches,  and  is  thickly  wood«d  with  a  dark  clotliing 
vegeUition  with  lighter  green  patches  hei-e  and  there,  formed 

the  cultivated  inclosures  of  the  natives,  or  spaces  which  have 
some  time  been  under  cultivation  by  them. 

It  was  dark  when  we  entei^d  the  Bay,  steaming  slowly  to  an 
(shorage.  A  light  flashed  from  the  Cax>e  Caille  shore,  glim* 
iretl  and  flashed  again,  tlien  another  lla.shed,  then  another,  and 
m  a  dozen  or  more  lights  close  together  were  flashing  and 
ving  to  and  fro.  These  signal  fires  were  answered  from  the 
ith  side  uf  the  Biiy,  and  from  another  spot  higher  up  on  the 
oe  side,  and  we  heard  the  peculiar  holloa  of  warning,  "  hoa, 
L,**  coming  over  the  water  from  many  voices,  and  sounding 
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exactly  like  the  shouts  with  which  the  savages  at  Apiin  the 
New  Hebrides  greeted  the  ship. 

Tlie  masses  of  lights  glimmered  from  the  vezy  water  level,  bi 
could  be  seen  from  the  mode  of  reflection  of  the  flashes  in  the 
water.  The  villages  of  pile-dwellings  of  Ungrau  and  Tobaddi 
were  giving  the  alarm  and  wei-e  being  answered  by  the  people 
of  Wawah  on  the  other  side  of  the  Bay.  We  could  see  the 
bright  lights  moving  about,  and  waving  to  and  fro  as  thej  were 
carried  by  the  excited  natives  along  the  platforms  of  the  pile- 
built  villages,  and  could  catch  a  glimpse  of  the  shadows  of  the 
natives'  bodies  as  they  passed  between  us  and  the  lighL 

Just  as  the  anchor  was  let  go  in  15  fathoms,  a  light  appeared 
on  the  water  close  to  the  ship,  and  a  canoe  was  evidently 
reconnoitring  us,  but  the  natives  were  shy  and  wary,  and  the 
light  disappeared  again  for  some  time.  Then  it  was  again  seen 
close  at  hand,  being  waved  up  and  down ;  and  a  native  atand- 
ing  up  delivered  a  volley  of  his  language. 

Lights  were  placed  at  the  gangways  and  were  waved  as  a 
token  of  friendship,  and  all  sorts  of  encouragements  were  used, 
but  the  canoe  kept  at  a  distance^  paddling  to  and  fro.  The  onlj 
word  we  caught  was  "  sigor,"  "  sigor !"  The  canoes  had  i^ 
paddlers,  one  at  either  end.  apparently  boys,  and  a  full-grown 
savage  on  the  small  platform  in  the  centre. 

The  savage  vn  the  platform  had  his  huge  mop-like  head  of 
hair  set  off  by  a  ratliaut  halo  of  feathers  stuck  into  it,  aud  deckei 
with  a  broad  fillet  of  scarlet  Hibiscus  flowers,  placed  under  the 
edge  of  the  mop,  above  his  forehead.  As  he  blew  up  his  smoul- 
dering fire-stick  into  a  blaze,  his  dark  face  glowing  in  the  light 
and  set  off  by  the  scarlet  blossoms,  formed  a  most  striking  hot 
at  the  same  time  most  savage  spectacle. 

The  canoe  at  last  dropped  under  the  stem,  the  natives  shout- 
ing still  "  sigor  **  '*  sigor!"  I  leaned  over  the  stem  boat,  and  threw 
down  a  gaudy  handkerchief.  It  was  at  once  fished  out  of  the 
water  with  a  four-pronge<l  fiah-spear,  and  examined  by  the  glow 
of  the  fire-stick,  and  then  another  canoe  which  was  approaching, 
id  wliich  contained  four  natives,  was  shouted  to  in  the  nio<t 
Sxcited  language,  expressive  e\'idcntly  of  satisfaction. 

Sigor  being  supposed  to  mean  "  tobacco/'  a  cigar  w«b  l^t 
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down  with  a  line  and  inunodiately  taken  and  lighted,  and  more 
were  shouted  for,  and  two  cocoanuts  neatly  husked  and  tied 
together  with  a  part  of  the  husk  left  attached  for  the  purpose, 
as  in  the  many  islands  visited  by  us,  were  fastened  to  the  line,  to 
be  drawn  up  in  exchange. 

Then  by  cries  of  "sigorl"  which  acted  as  a  loadstone,  the 
068  were  drawn  up  opposite  the  gangway,  and  every  attempt 
^ras  made  from  the  bottom  of  the  ladder  to  invite  the  natives 
on  board,  but  without  success ;  nor  would  they  approach  near 

■  enough  to  receive  presents  from  the  hand,  evidently  fearing  a 
trap,  hut  they  took  a  number  of  cigars,  recei>nng  them  two  at  a 
tunc,  stuck  between  the  prongs  of  a  long  fish-spear.     Tlie  placing 

•of  the  cigars  between  the  jagged  pciints  of  the  spear  was  rather 
trying  work,  for  the  ship  was  rolling  somewhat,  and  the  spear 
was  thus  prodded  to  and  fro. 

»  Another  gaudy  handkerchief  being  given  to  the  boat  which 
had  received  one  alreatiy,  it  was  passed  over  to  the  other  boat 
at  once,  either  according  to  some  agreement  as  to  division  of 
spoil  or  because  perhaps  the  occupant  of  the  boat  was  a  chie£ 
The  use  of  ships'  biscuit  was  not  understood.  One  native  maile 
signs  that  he  wanted  a  gun,  by  pretending  to  load  his  bow  from 
some  implement  picked  up  from  the  bottom  of  his  canoe  to 
represent  a  pjwder  fiaak,  then  ramming  down  in  pantomime, 
I  drawing  the  bow  as  if  shooting,  and  saying  "  boom." 
^p  The  natives  seemed  frightened  to  some  little  extent  by  a 
**  blue  light,"  and  shoved  off  a  bit,  shouting  something  as  it  was  lit. 
At  last  they  left  for  the  shore,  using  a  word  very  like  "  to-morrow." 
t  one  time  they  commenced  a  sort  of  song  in  their  canoe,  as 
they  lay  off  the  ship  hesitating  to  approach. 

Tlie  canoes  hung  about  the  ship  nearly  all  night,  and  in  the 
morning  the  ship  was  surroimded  by  them,  and  a  brisk  barter 
commenced  at  daylight.  At  about  7.30  the  sliip  was  moved 
nearer  to  the  north-west  shore  of  the  bay,  and  to  the  dweUings 
of  the  natives.  The  canoes  paddled  alongside,  and  formed  a 
wide  traihng  line  as  they  accompanied  the  ship. 

There  were  then  67  canoes  in  all  present,  and  this  was  the 

greatest  number  that  was  seen.    Some  i'ew  of  tliem  contained 

ve   natives,  some   four,  some  three,  some  only  two.     In   50 


^. 


438 


A   NATUBALIST  ON  THE  "  CUALLENGEB. 


canoes  on  one  side  of  the  vessel  there  were  148  nAtivefl,  or 
abo\it  an  average  of  three  to  a  canoe.  In  all.  therefore*  there 
must  have  been  200  natives. 

From  time  to  time  the  shout  which  was  heard  tlie  night 
before  was  raised.  When  heard  close  by,  it  is  found  to  com- 
mence with  a  short  quick  *'Wah  Wah  oh  oh  ok"  Some  few 
natives  liad  perforated  Conch  shells,  both  a  Triton,  and  »  large 
oonic4il  Strombus  perforated  at  the  apex  of  the  spire,  not  on  the 
side  of  one  of  the  upper  whorls,  as  in  ihe  cose  of  the  Triton. 
These  shells  they  blew,  making  a  booming  sound  which  mingled 
with  the  shouts. 

The  natives  evidently  prize  these  trumpet-shells  highly,  and 
would  not  part  witli  them,  perhaps  from  the  same  motives  that 
prevent  them  parting  with  their  flutes,  as  described  by  th« 
officers  of  the  *'  Etna."* 

Many  of  the  natives  made  a  sign  of  drinking,  and  pointed  to 
a  part  of  tlie  Bay  where  water  was  to  be  procured.  eWdentljr 
thinking  that  the  ship  required  water.  This  shows  that  they 
are  more  or  less  accustomed  to  ships  watering  here,  and  the 
fact  that  the  utmost  endeavours  failed  to  induce  any  of  the 
natives  U>  come  on  l>oard  the  ship,  and  their  extreme  caution  in 
their  first  approach,  seemed  to  show  that  they  must  have  been 
frightened  or  maltreated  in  some  way  by  recent  visitors  to  the 
Bay.  When  the  iJutcli  vessel  of  war,  "  Etna,"  came  into  the 
harbour  in  1858,  the  natives  clambered  on  board  before  the 
)le  was  out. 

As  soon  as  the  ship  anchored  again,  the  natives  crowded 
round  the  sliip,  and  barter  recommenced  most  briskly,  hang 
earned  on  through  the  main  deck  ports,  the  natives  passing  up 
their  weai>ons  and  ornaments  stuck  between  tlie  points  of 
their  four-pronged  speare,  and  receiAing  the  price  in  the  sanw 
uiiinner. 

The  constant  cry  of  the  natives  was  "sigor  sigor,"  often  »• 
peated  (sigor  s^or,  slowly,  sIgor  slgor  sigor,  quickly).  "Sigor'* 
was  found  to  mean  iron ;  this  and  "  soth,"  which  means  more, 
were  the  oidy  woi-ds  of  the  language  gathered.  Iron  tub-h(»oi>, 
broken  into  six  or  eight-inch  lengths,  was  tlie  commonest  article 
*  "Neu  Qninea  uad  seine  Bewotinor."    Otto  Fisech,  S.  144. 
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of  barter,  but  most  prized  were  small  trade  hatchets,  for  whicli 
the  natives  parte<i  with  anytliiii^  they  had. 

Tlie  iron,  wherewith  to  replace  the  atone  bUides  of  their  own 
liatchets,  and  the  miserable  ready-matle  trade  hatchets,  are  to 
them  th^  most  valuable  property  possible,  since  they  lessen  the 
toil  of  clearing  the  rowgh  land  for  cultivation,  and  of  canoe  and 
house  building,  whioh  with  the  stone  implements  alone  to  work 
with,  must  l»e  arduous  indeed. 

Hence  the  natives  cared  hardly  for  anything  except  iron ; 
>right  handkerchiefs  or  Turkey  red  stufl'  were  seldom  taken  in 
exchange,  wul  then  for  very  little  value.     Beads  however  were 
prized.     Of  their  own  property,  the  natives  valued  most  their 
stone   hatchets.      Very   probably   they   obtain   the  st^no    for 
making  them   by  barter  from  a   distance,  since   the  rock   at 
Humboldt's  Bay  is  a  limestone,  and  the  hatchets  are  made  of 
jade  or  greenstone,  or  of  a  slate.    The  labour  involveti  in  grind- 
ing down  a  jade  hatchet-liead  to  the  smooth  symmetrical  sur- 
I     faces  which  these  native  implements  show,  must  be  immense. 
iH^      Kext  in  value  to  the  stone  implements  wei-e  the  brenstplate- 
'Hlike  ornaments,  each  of  wluch  has  as  its  com]>onents,  eight  or 
Hmore  pairs  of  Wild  Boars'  tusks,  I)e9ide9  quantities  of  native 
■  beads,  of  small  ground-down  Nerita  shells.      These  treasures 
required  n  trade  hatcliet  at  least  to  purchase  them.     All  other 
articles,  necklaces,  armlets,  tortoiseshell  ear-rings,  combs,  j>addles, 
daggers  of  Cossowaiy  bone  and  such  things,  could  be  l>ought  for 

■  plain  hoop-iron,  as  could  also  bows  and  arrows  in  any  quantity, 
and  even  the  wig-like  oniaments  of  Cassowary  feathers,  which 
Uie  men  wear  over  their  brows,  to  eke  out  their  mop-like  heails 
of  hair. 

Tlie  natives  often  attempted,  and  often  succeeded  in  with- 
drawing an  arrow  or  two  fixim  a  bundle  purchased,  just  as  it 
;Dras   being  handed  on  board      They  tmderstood  the  laws   of 
;r  thoroughly,  and  stuck  to  bargains.     They  attempt-cd  once 
^Ifcirice  to  keep  the  articles  given  K^furehand  in  payment  with- 
out return,  but  often  returned  pieces  of  hoop-iron  and  other 
things  which  had  iM'.en  handed  down  for  inspection  and  exami- 
nation, as  to  whether  they  were  worth  tlie  aiticle  rcnjuired  for 
r  no.     One  or  two  of  these  natives  tried  to  fish  things  out 
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through  the  lower  deck-scuttlea  from  the    cabins  with  their 
arrows,  but  wtire  detected  and  frustrated  in  their  design. 


MATIVM  or  TUB  VILI.A1IC  or  TOHADDl,   UrVBOLDT  MAT. 

Ht.h. — The  ajTOW  ahown  tj  too  short,  and  chould  be  u  long  M  the  boi 

Many  of  the  men  wore  a  pair  of  Wild  Boar's  tusks  faatened 
together  in  the  form  of  a  crescent,  and  passed  tlirough  a  hole  in 
the  Bepttim  of  tlip  nosu,  so  tlmt  the  two  tuaks  projected  up  over 
their  dark  clieeks  as  far  as  their  eyes.  Most  of  the  men  hftJ 
short  pointed  beards,  apparently  cut  to  that  shape ;  the  old  ona 
had  whiskers.  One  old  rann  who  was  hald,  wore  a  coipplete 
but  small  wig.  None  of  the  men  were  tattooed,  but  they  had 
large  cicatrized  marks  on  the  outer  sides  of  the  upper  arms,  and 
smaller  ones  on  the  shouhlRrs. 

The  fungoid  skin  disease  was  common  here  as  at  the  Am 
and  Ke  Islands,  but  only  on  the  adults ;  the  boys  and  many  of 
the  younger  men  were  frcc  nf  it. 

The  men  attract-ed  attention  to  barter  by  the  cries  of 'nrii, 
urh  !  **   to  express  astonishment  they  struck  the   top  of  tLe 
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ter  sides  of  their  thighs  \nth  their  extended  palms.  Refusal 
ijtfirter  or  uegatioii  wan  combined  with  an  expression  of 
,  or  rather  the  two  ideas  are  not  apparently  separated ; 
ifusal  was  expressed  by  nn  extreme  pouting  of  the  lips, 
d  by  an  expiratory  suifT  Iroui  the  nostrils. 
forehead  muscles  were  very  little  nsed  in  expression, 
nf»h  they  were  slighly  knitted  in  astonishment.  In  Innghing, 
comers  of  the  mouth  were  excessively  drawn  back,  so  that 
or  five  deep  folds  were  formed  round  the  angles  of  tlie 
outh,  the  head  was  lolled  back,  the  mouth  opened  wide,  and 
whole  of  the  upper  teeth  uncovered ;  the  whole  expression 
most  ape-like. 

1  started  with  a  party  in  a  fully  nrmed  boat  with  the  intent 
(  landing.  As  we  approached  the  shore,  a  native  warrior 
pproaclicd,  standing  as  usual  on  the  platform  of  a  small  canoe 
addled  by  two  boys  sitting  in  the  bow  and  stem ;  the  man 
tf d  up  a  yam  and  made  signs  that  he  wished  to  barter ;  we 
llted  and  made  signs  of  refusal ;  he  then  took  up  one  of  his 
rrows,  and  holding  the  point  to  his  neok  just  above  the  collar 
me,  made  signs  of  forcing  it  into  his  Inxly,  and  then  throwiug 
Ick  his  arms  and  head,  and  turning  up  his  eyes,  pretended  to 
11  backwards  by  a  series  of  jerks,  in  imitation  of  death  ;  then 
B  caught  hold  of  the  yam  again  and  proffered  it  a  seccind  time, 
Id  on  renewed  refusal,  went  through  the  imaginary  killing 
pocess  again. 

We  began  to  move  toward  shore,  when  the  man  ran  to  the  end 
*  the  canoe  nearest  the  boat,  and  fitting  an  arrow  against  the 
ring  of  his  bow,  drew  the  bow  with  his  full  strength  and 
jinted  the  arrow  full  at  me ;  1  was  standing  up  at  the  time 
h  a  loaded  double-barrelled  gun  in  the  stem  of  the  boat. 
As  he  drew  the  bow  he  contorted  his  face  into  the  most 
ecus  expression  of  rage,  with  his  teeth  clenched  and  exposed, 
id  eyes  starting.  This  expression  was  evidently  assumed  to 
urify  us  as  an  habitual  part  of  the  fight,  and  not  because  the 
was  in  reality  in  a  rage.  In  Cliinese  and  Japanese  battle- 
nes,  or  hunting-scenes  in  which  attacks  upon  large  animab 
t  depicted,  the  faces  of  the  combatants  are  usually  represented 
hoiTibly  contorted  with  rage.    No  doubt   the  grimace   is 
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assumed  as  a  menace  amongst  savagea  on  just  Uie  same  principle 
as  that  on  wliicli  an  unimal  shows  its  teeth.  The  native  ahifi<.-d 
his  aim  sometimes  on  to  Von  Willemoes  Suhm,  and  8ometiixi«s 
on  to  Mr.  Buchanan,  who  was  nearest  to  him. 

We  were  in  a  dilemma ;  the  man  evidently  did  not  under- 
stand the  nse  of  fire-arms,  for  the  whole  boat's-crew  was  fully 
armed,  and  we  in  the  stern  were  all  prnvided  with  guns.  He 
evidently  thou^dit  that  we  were  unarmed  because  we  had  no 
bows  and  arrows  ;  he  might  have  let  slip  an  arrow  five  feet  long 
into  any  one  of  ua  in  an  instant. 

We  of  course  would  not  shoot  the  man  in  cold  blooil ;  if  we 
had  fired  over  his  head,  he  would  certainly  have  let  fly  one 
arrow  at  least,  and  he  was  within  six  yards  of  the  boat  The 
boys  who  paddled  him  were  exuberantly  delighted  at  the  prowess 
and  success  of  their  warrior. 

The  canoe  was  pushed  up  to  the  stern  of  our  boat,  and  the 
man  caught  hold  of  our  gunwale.  Another  canoe  joined  in  to 
share  in  the  spoil,  and  closed  in  at  the  stern  also.  Tlie  two 
warriors  seized  a  large  tin  vasculiun  of  mine  from  the  seat,  and 
immediately  l)egan  struggling  iKJtween  themselves  for  it,  and 
taking  advantage  of  the  struggle  we  pulled  Imck  to  the  ship. 

The  vasctdum  contained  some  trade  knives  and  three  bottles 
of  soda-water.  I  expect  no  savagas  were  ever  so  thoroughly 
scared  and  puzzled  us  these  when  Ihey  came  to  open  the  bottles 
in  the  bosoms  of  their  families  in  their  pile-dwellings. 

The  same  man  who  stopjicd  u.s  had  also  stopped  a  boat  en- 
gageil  in  surveying,  just  before  in  the  same  manner,  and  it  had 
also  returned  to  the  ship. 

AU  kinds  of  suggestions  were  made  on  our  return  as  to  what 
ought  to  have  been  done  ;  we  ought  to  have  hit  the  natives  over 
the  knuckles  with  the  stretchers,  or  nm  the  canoe  down,  or 
fired  over  the  natives'  heads  ;  but  there  cannot  be  the  least  doubt 
that  in  that  case  some  one  would  have  }>een  wounded  at  least, 
and  one  native  at  least  shot. 

I  cannot  understand  how  it  occurred  that  this  native  knew 
nothing  of  fire-arms,  since  the  Humboldt  has  often  K'un  visited 
by  the  Dutch,  and  many  of  the  natives  understood  their  nature; 
one  man,  as  has  been  said,  having  plainly  asked  for  a  imn  on  our 


i 


NEW   GUINEA. 


443 


•  first  arrival.  Poasibly  the  man  had  come  from  a  distant  part  of 
the  Bay  cither  lately  or  some  years  before,  or  had  only  heard  of 
fire-arms  and  was  a  sceptic,  ur  knowing  that  a  ^un  would  kill 
birds,  had  thought  that  special  magic,  and  not  compi'ehended 
that  it  would  also  kill  men. 

K  A  small  party  lauded  with  Captain  Thomson  from  the  steam 
pinnace  for  n  short  time,  and  Mr.  Murray,  led  by  some  natives, 
shot  a  few  binls.  Tliese  natives  were  friendly  enough,  but  when 
Captain  Thomson  approached  one  of  the  platform  viUages,  the 
women  turned  out  with  bows  and  arrows,  and  warned  the  boat 
away,  using  the  same  signs  of  death  as  the  man  who  discom- 

■  forted  us. 

A  stay  of  some  little  time  is  evidently  necessary  in  order 
that  the  natives  should  boc^uio  on  good  t-orms  with  visitors  in  a 
strange  ship,  and  possibly  the  natives  had  been  maltreated  by 

^the  crew  of  some  vessel  since  the  "  Etna's  "  long  visit  in  1858; 
no  doubt  also  the  natives  foi^get  a  great  deal  in  the  lapse  of 
sixteen  years. 
As  time  could  not  l>e  spared  to  wait  and  conciliate  the 
natives,  and  violent  measures  were  of  course  out  of  the  question, 
landing  was  reluctantly  given  up,  and  the  ship  sailed  for  the 

I  Admiralty  Islands  in  the  evening  of  February  24tli. 
The  bows  of  the  Humboldt  15uy  natives  are  cut  out  of  solid 
pftlm-wood  and  have  a  very  hanl  pulL  They  taper  to  a  fino 
point  at  either  end,  and  in  stringing  and  unstringing  them  a 
loop  at  the  end  of  the  string  is  slijiped  on  and  oH*  this  point  and 
rests  in  tlie  extended  bow  on  a  boss  raised  with  wicker-work,  at 
some  distance  from  the  Iww-tip. 
K  The  bows  are  strung  quickly  by  their  lower  ends  being 
Hj>laced  between  the  supi»ort8  of  the  canoe  outriggers  as  a  ful- 
^Mrum.  If  an  attempt  be  made  to  string  a  bow,  by  resting  one 
Bend  on  tlie  groimd,  the  tapering  end  snaps  oil'  directly  pressure 
Bis  applied. 

I        The  bowstring  is  a  thick  flat  band  of  rattan,  and  the  arrows, 

Bjike  all  New  Guinea  arrows,  have  no  notch,  but  ai-e  flat  at  the 

^ends,  and  ore  also  without  feather.      The  natives  have  never 

learnt  the  improvement  of  the  notch  and  feather.     The  men  of 

Api  Island,  New  Hebrides,  have  most  carefidly  worked  notches 
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to  their  arrows,  but  still  no  feather.  The  Aru  Islanders  hm 
both  notch  and  feather.* 

The  Humboldt  Bay  arrows  further  are  ejccessively  long,  far 
too  long  for  the  bows,  being  five  feet  in  length,  so  that  not  more 
than  half  of  their  length  can  l)o  drawn.  They  are  rather  small 
Spears  thrown  by  a  clumsy  bow  for  short  distances  than  arrows. 
They  go  with  immense  force  for  a  certain  distance,  but  only  fly 
straight  for  ten  or  a  dozen  yards,  wobbling  and  turning  over 
after  that  length  of  flight 

As  the  anchor  was  being  got  up,  when  the  ship's  screw  was 
banning  to  turn,  two  natives,  who  happened  to  be  close  to  it 
in  a  canoe,  drew  their  bows  hastily  on  it  as  if  it  were  some 
monster  about  to  attack  them  from  under  water. 

In  the  Humboldt  Bay  stone  choppers,  the  atone  blade  is 
mounted  in  the  end  of  a  long  wooden  socket  piece  which  is 
fitted  into  a  round  hole  at  the  end  of  the  club-like  handle.  The 
socket  piece  can  thus  be  turned  round  so  that  the  blade  can  be 
set  to  be  used  like  that  of  either  an  axe  or  an  adze. 

The  handle  and  socket  piece  form  nearly  a  right  angle  with 
one  another,  and  the  socket  piece  is  so  long  that  the  whole  seems 
a  most  clumsy  arrangement,  and  it  is  most  difdcult  to  strike  a 
blow  with  it  with  any  precision. 

The  shorter  the  socket  piece  the  easier  it  is  to  direct  the 
blade  with  certainty  in  a  blow.  In  Pol}'Tiesia  generally  the  stone 
blades  are  thus  fixed  close  up  to  the  ends  of  the  handles,  but  in 
New  Guinea  this  curious  long-legged  angular  handle  is  in  vogue. 
It  is  difficult  to  understand  the  reason,  unless  these  natives 
began  with  a  chisel  and  mallet ;  and  having  got  so  far  in  im- 
provement as  to  join  them  together,  have  not  yet  discovered 
the  advantage  to  be  gained  by  shortening  up  the  socket  piece. 

A  curious  stone  implement,  similarly  mounted  to  the  chopper, 
was  common  in  most  of  the  Humboldt  Bay  canoes.  It  seems  to 
be  a  kind  of  hammer.  The  stone  head  is  cylindrical  in  fonn 
tapering  to  fit  the  socket  at  one  end,  and  hollowed  slightly  ou 
the  striking  face.     Tlie  exact  use  of  the  implement  is  uncertaixL 

*  For  the  cIiBtribution  aDr]  voriouft  forrnfi  of  bown  and  arrowa^  aee  Gen. 
Lane  Fox,  F.R.S.,  &a,  "  On  Primitive  Wiuiaie."  Joum.  of  United  Sem'rt 
Inst,  1867-9. 
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The  awkwardness  of  its  method  of  mounting  is  at  once  felt  on 
trying  to  drive  a  nail  with  it. 


N 
^ 


vnw  ot  Tits  rron  ■*inncE-inAD  iicmuvid  rmoit  m  aocurr. 

The  ethnographical  details  of  the  people  of  Humboldt  Bay 
are,  thanks  to  the  investigations  of  the  Dutch  aimniiasion  of 
the  ehip  "  Etna /'  better  known  than  those  of  most  savages.  I 
extract  the  following  account  of  the  hoiisps  from  Finsch's  com- 
piled account  of  New  Guinea.  It  ia  derived  from  the  **  Etna  " 
Expedition : 

ITie  houses  rest  on  piles  which  rise  tlirec  feet  above  the  surface 
of  the  water,  and  are  connected  with  one  another  by  bridges.  The 
oralis  of  each  house  are  not  higher  than   three  feet,  but  the 
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roof  risas  aa  Ingli  as  40  feot,  is  six  to  eight-sided,  and  re«U  on 
the  central  pile  of  the  building,  which  either  stands  directlj 
in  the  sea  bottom,  or  is  built  of  several  trees  fastened  togeUiei; 
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Walls  and  roof  are  made  of  bamboos  and  palm-leaves,  and 
the  inteiior   is   separated   by  partition  walls   made  of  palni- 
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res  into  separate  clianit)era  for  the   men  and   women   and 
unmarried. 

Each  house  has  a  fire-place  and  two  small  doors,  which 
ir  form  the  only  entrance  for  the  light  and  means  of  exit  for 
smoke.     The  houses  are  in  two  rows  in  each  village,  with 
worst  houses  at  the  ends  of  the  rows. 
The  temples,  which  are  placed  in  the  middle,   are   mostly 
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and  reach  to  a  lieight  of  60  or  70  feet.  Some 
iples  have  two  roofs,  one  over  the  other.  There  are  figures 
of  men,  fish,  lizards,  and  other  aninialgi  at  the  apex  of  the  roofs, 
and  similar  ti^ures  at  eacli  of  the  eight  angles. 

Far  aooouuts  of   Humboldt  Bay,  aeo  "Dumout  lyUniUe  Voy.  de 
rAatowUbo.'"     Paris,  1830.     "  Voy.  an  P61e  Sud."    Pari«,  1841. 

•*  Nea  Guinea  und  sciue  Bewohuer."  Otto  Fiiiaclj.    Br«mt*u,  Ed.  MUlIer, 
1866,  «.  132. 

"  Nionw  Guinea   Ethnogr.  ea  Natuunirkundig  onderawcht    in   1868 
e«u   Nederl.    Ind.   CouLmiMic*."      Bijdmgen    tot  de  Taal  Land    eu 
'olkenkuodo  van  Nederlandisch   ludie.      Ajudterdamf    F.  MUUcr,  1862, 
Kb  U«*l.     tVum  tbis  work  the  three  figures  given  above  are  copied. 

For  "  Vou  RoseoWrg's  Account  of  the  Visit,"  nee   Nat.  Tvdsch   voor. 
..I.-r.  Tii.Ue.     Deel  XXlV.  Bjitavia,  H.M.  van  P<jrp,  1862,  p.  333,  e(  «y. 
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Singing.  Their  Polygamy.  Forti6cation  of  their  ViUagea.  Wood« 
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The  Admlrmltr  UUui4s,  Hareh  Srd  to  lOth,  189S, — The  Ad- 
miralty Islands  were  sighted -on  the  afternoon  of  March  3ri 
Ab  we  sailed  along  the  north  coast  of  the  main  island,  a  Sword- 
fish  was  seen  showing  its  fins  above  water.  It  moved  rapidly 
with  a  darting  motion  but  sinuous  course.  It  was  apparendr 
about  five  feet  long.  The  fins  showed  above  water,  very  dif- 
ferently from  those  of  any  other  fisli.  The  broad  doraal  fin 
projected  from  the  water  in  fronl^  and  tlie  upper  sickle-sh^ted 
half  of  the  tail  fin  projected  at  an  interval  behind,  and  seemfid 
as  the  fish  moved  to  be  chasing  the  fin  in  front  Tlie  fish 
seen  to  leap  out  of  the  water  several  timea  It  was  probably  a 
species  of  Istiophonis. 

The  Admiralty  Islands  are  a  group,  consisting  of  one  lai^ 
island  and  numerous  small  ones.  The  group  lies  between 
latitudes  l""  5^  S.  and  3°  KY  S.,  and  longitudes  146"  K  ud 
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148°  6'  E.  l>etween  100  and  200  mUes  soutli  of  the  equator. 
It  is  distant  from  New  Hanover  130  luileSjOud  from  the  ueareat 
point  of  Kew  Guinea  about  150  miles. 


AfTKUiMii  or  itTit>rB»Bui  wiiiiii  iwunuifa  mur  thi  nrwAot  or  tu  Wfttn. 

The  large  Lslaiid  of  the  grouj*  wliich  is  oMong  in  form,  lias  an 
area  of  about  550  square  miles,  being  Lhus  about  twice  as  large 
as  the  Isle  of  Mao.  It  is  mostly  low,  but  contains  mouulain 
masses  rising  to  a  height  of  1,600  fott.  Our  examination  of  the 
group  was  confined  to  the  extreme  north-westeru  portion  of  the 
northern  coast,  and  the  small  outlying  ialets  in  the  immediate 

I-ricinity. 
Tlje  Admimlty  lalumls  were  discovered  by  Captain  Philip 
Carteret,  of  H.M.  sloop  "Swallow,"  on  September  14th,  1707. 
Captain  Carteret  lay  ott'  small  outlying  islands  to  the  south  of 
the  group.  12  or  14  canoes  came  off,  and  the  natives  at  once 
attacked  Iiim  by  throwing  their  lances  into  the  midst  of  liis 
Kcrew.  He  had  to  fire  on  them,  and  although  he  made  efforts  to 
H^mciliate  them  these  wi;i*e  entirely  unsuctvsHfuI.  Frtjma  sttite- 
Hsuent  made  by  Ueutrecast<.^uux  it  appeai-s  that  shortly  before  1790 
H  tlie  islands  were  visited  by  a  frigate  commanded  by  Captain 
Morelle. 

In  1791  the  "Recherche"  and  "Esperonce''  sailed  from 
France,  under  the  command  of  Dentrecasteaox,  to  search  for 
the  missing  "  La  Perouse,"  the  "  Recherche  "  having  on  board  of 

thcr  as  one  of  the  naturalists,  M.  Labillardi^re. 
In  the  previous  year,  17^0,  the  English  frigate  **  SjTrius  "  was 
Wrecked  on  Norfolk  Island,  and  a  Dutch  vessel  which  conveyed 
her  commander.  Commodore  Hunter,  to  Butavia,  imssed  by  the 
Admiralty  Islands.  Whilst  she  was  in  sight  of  the  shore,  canoes 
full  of  natives  put  off  towards  the  ship,  and  showed  a  desire  to 
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communicate,  and  being  indistinctly  seen  in  the  distance, 
white  shell  ornaments  showing  against  their  dark  skina  we 
taken  for  white  facings  on  French  naval  uniforms,  and 
reddened  bark  cloths  for  European  fabrics,   and  Hunter 
persuaded  that  here  were  relics  of  the  unfortunate  "  La  Perouae.' 

Dentrecasteaux  received  information  at  the  Cape  of  Good 
Hope,  by  a  special  despatch  vessel  sent  for  the  purpose  from 
Isle  of  France,  of  what  Commodore  Hunter  had  seen,  and  he 
consequence  viidted  the  Admiralty  Islands  with  liis  two  ahi 
andviug  off  the  islands  in  July,  1792.  He  visited  the  outlying 
islands  of  Jesus  Maria  and  La  Vandola  lying  to  the  eastward, 
and  then  coasted  along  the  northern  shore  of  the  main  island  U) 
the  same  spot  as  that  \'i8ited  by  the  "  Challenger.*"  He  com- 
municated with  the  natives  by  bartering  with  them  from  Fiis 
ships  and  from  boats,  but  seeing  no  trace  of  any  European  rehcs 
amongst  them,  he  concluded  that  Commodore  Hunter  hod  been 
mistaken  in  the  manner  already  described,  and  set  sail  without 
eflfecting  a  landing.  Two  separate  accounts  were  published  of 
Dentrecasteaux's  cruise,  one  by  himsell*  edited  by  Mr.  Bosid, 
the  other  hy  M.  I_^hillardi6re.  Both  contain  very  interesting 
information  concerning  the  Admiralty  Islanders,  the  account  br 
LaLillai-di^re  being  most  complete  in  this  respect,  and  aoooo- 
panied  by  large  plates  of  natives  and  weapons,  and  a  view  of 
Dentrecasteaux  Island. 

In  1843  the  islands  were  visited  by  the  American  clipper 
"Margaret  Onkley,"  Captain  Morrell.  The  crew  of  this  ship 
landed  at  many  points  on  the  coast  of  the  main  island,  wbich 
accortling  to  Jacobs's  account  is  called  "  Marso  "  by  the  natircs. 

They  also  visited  many  of  the  small  outlying  islands.  Jaoobi'i 
account*  is  full  of  interesting  details,  but  evidently  not  cntii^J 
trustworthy.  It  will  be  referred  to  in  the  sequel  There  is  no 
account  extant  of  the  landing  of  any  other  Europeans  ou  tiie 
Admiralty  Islands  before  the  visit  of  the  "Challenger."  The 
well-known  explorer  Miklucho  Maclay  has  paid  a  len^htiiied 
visit  to  the  islands  since  our  departure. 

As  the  ship  approached   the    anchorage    canoes  came  oil 

*  "  Scenes,  lacideutfl  and  Adventures  in  the  Pacific  Ocean,"  Jx.,p(k.  IW 
to  182.    By  T.  J.  Jacobs.     New  York,  Harper  &  Broe.,  lft«. 
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ugh   opeaiii(:f8   iu   the   reef  to   the   vessel,   though   a  stiff 

ze  was  blowing,  and  the  natives  were  e^'idently  in  great 

citemcnt  and  eager  to  reach  the  ship.     Paddles  were  waved 

show  friendship,  and  varions  articles  of  baiter  exliibited  to 

mpt  us.     Tlie  constant  cry  was  "  laban»  laban  !  "  which  sounded 

to  us  at  first  like  "  tabac  tabac  "  but  which  we  afterwards  found 

;t)Ut  to  be,  Uke  the  Humboldt  Bay  "  sigor,"  the  word  for  iron. 

n  was  the  wealth  they  coveted. 

Having  seen  the  ship  securely  anchored,  the  chief  ordered 

all  the  canoes  away,  and  we  were  lell  alone  till  the  morning. 

in   the  moi'ning  trade  went  on  briskly,  the  canoes   crowding 

und    the  ship,  and  tlic  natives  handijig  their  weapons  and 

ruainents  through  the  main  deck  ports.     The  barter  we  gave 

exchange  principally  was  ordinary  hoop  iron  broken  up  into 

ieces  alwut  six  inches  in  length ;    but  we  also  disposed  of  a 

at  quantity  of  so-called  "  trade  gear," 

Trade  gear  is  regularly  manufactured  for  Polynesian  trading, 

and   sold  by   merchants  iu  Sydney  and  elsewhere.     We  had 

bought  a  stock  of  about  £300  worth  for  the  ship's  use.     It 

consisted  of  a  cask  of  small  axes,  worthless  articles,  with  soft 

Iron  lilfldes,  butchers*  knives  of  all  sizes,  some  of  them  with  the 

plade  12  or  14  inches  iu  leugth ;  cotton  cloth,  Turkey  red  and 

baN'y  blue,  bends,  and  other  similar  articles. 

The  islanders  had  possibly  tiadcd  with  Europeans  before  our 
IpiBit  within  tolerably  recent  time.*  Tliey  brought  off  tlielr 
(ortoiBesbell  ready  done  up  iu  bundles,  and  they  knew  the 
pelative  value  of  various  qualities.  The  cliief  had  a  large 
^uro[ieaD  axe,  wliich  I  believe  was  not  procured  from  the 
^p,  and  mimy  natives  had  hoop  iron  adzes.  Nevertheless 
^ey  must  have  had  very  little  experieuce  indeed,  otherwise 
phey  would  not  have  taken  old  German  newspapers  fively  us 
trade  as  they  did  at  the  first,  thinking  them  to  l>e  fine  cloth. 
pmtil  min  had  fallen.     They  soon  took  to  making  truilo  g(»iiils, 

♦  Tbt'rt'  wvfM  »t)»c''iii)oim  of  Ailniinilty  lalunr]  lauces  mi«I  j^oiiitlHiii  Ctcii. 
[rfinr  Fcix's<'ollLNjtiuu,  anil  iu  the  Chrislyoiul  BritiBh  Museum  OolIwtiuiiH, 
■TKruretl  before  the  "Challeuger  "  visit.  Iliesw?  bnvc  |irolMi!>ly  been  ol>- 
kinetl  fittm  Vii\w  Vtirk,  ami  no  doubt  were  Uikt'U  tlieiv  by  toi-toif«ali«n  mid 
ftearl-isbeU  tradeni  wbo  luul  viuted  the  Admiralty  (Jroup. 
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shell  hatchets,  and  models  of 


to  Bell  to  us,  wliich 


canoes, 
as  badly  made  as  the  trade  gear  which 
They  understand  the  rules  of  barter  well,  and,  as  in  Lahillar^ 
ili^re's  time,  seemed  anxious  to  pay  their  debts.  They  pretended, 
Mnth  many  expressive  grimaces,  to  be  unable  to  bend  pieces  of 
tortoiseshell  which  they  oflered  for  sale,  and  of  the  thickness 
(i-c,  fine  quality)  of  which  they  wiali  to  impress  the  ])urchaser. 
They  often  thus  pretended  to  try  ineffectually  to  bend  very  thin 
pieces  iiidoLnl.  and  fully  entered  into  the  joke  when  we  did  the 
same  with  thin  bits  of  hoop  iron.  They  always  required  to  see 
the  hoop-iron  tested  by  bending  before  accepting  it.  They  must 
traile  with  one  another  regularly.  They  made  signs  that  the  ore 
of  manganese  which  they  use  came  in  canoes  from  a  distance 
eastwarils.  The  native  canoes  are  so  seaworthy,  and  the  natives 
80  enterprising  and  fearless  in  going  to  seA,  tliat  possibly  articles 
may  pa^  by  barter  from  island  to  island  here  over  wide  distances, 
even  to  New  Hanover  and  New  Britain. 

The  natives  took  all  the  hoop-iron  from  us  which  they  could 
get,  evidently  receiving  more  than  they  could  use,  no  douM 
intending  it  for  future  barter.  My  colleague,  the  late  R  von  "W, 
Suhm,  believed  that  the  natives  on  Wild  Island  recognized  th« 
native  name  of  HunilH»ldt  Bay  (Talok  Lintju),  and  pointed  in 
the  direction  of  New  Guinea,  ha\Tng  knowledge  of  the  place 
Hence  he  thought  that  they  visited  the  place  to  trade.  I  think, 
however,  that  he  must  have  been  mistaken.  The  Admiralty 
Islanders  could  never  make  a  stand  against  a  race  armed  ^ith 
bows ;  they  would  be  cut  off  at  once  ;  and  had  they  once  seen 
bows  and  amiws  they  would  surely  have  adopted  them.  (tl\t 
Australians  have  not  done  so  at  Cape  York,  though  the  MnmiT 
Islanders  come  to  trade  there  and  bring  bows  and  arrows  with 
them,  l>ut  then  they  are  far  lower  in  intellect,  and  have  ihe 
tlii-owing  stick.)  Many  other  circumstancee  concur  against  tbe 
above  hypothesis. 

The  Islanders  were  anxious  to  trade  with  us  to  the  very 
laat,  and  followed  the  ship  as  she  left  the  anchorage,  with  tliAt 
intent.  They  were  in  a  highly  excited  state,  especially  at  fir^. 
and  rt  man  from  whom  I  bought  the  first  obsidian-bended  speairs 
1  procuied,  fait'Iy  trembled  with  excitement  as  I  handed  him  two 
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pieces  or  tnb-hoop.  The  natives  have  no  metals  of  their  own, 
excepting  the  uro  of  moiiLranese,  with  wJiich  they  blacken  their 
bodies.  This  ore  they  call  "  laban,"  and  they  have  adopted  the 
tenn  for  iron.  Tliey  appear  unable  to  work  ircm  at  all, 
they  refused  any  pieces  not  of  a  form  immediately  appli- 
cable to  use.  They  preferred  a  small  piece  of  hoop  iron  to  a 
conical  mass  of  iron  weighinjj;  several  j>oimds. 

The  natives  are  quiwter  than  the  Humboldt  Bay  men.  There 
was  comparatively  little  noise  when  their  canoes  were  alongside. 
There  was  no  combined  shouting.  The  natives  are  rapacious 
and  p-eedyj  and  very  jealous  of  one  another.  The  chief  showed 
all  these  traits  in  the  highest  degree.  They  were  ready  enough 
to  thieve,  but  not  so  constantly  on  the  look-out  for  plunder,  as 
the  Humboldt  Bay  Papuans. 

The  men  showed  no  great  astonishment  at  matches  or  a 
burning-glass,  apparently  understanding  the  latter,  and  motion- 
ing that  the  operator  should  wait  until  the  sun  came  from 
Ixihind  a  cloud.  Looking-glasses  were  not  at  all  understood. 
They  were  tried  in  all  positions,  as  ornaments  on  the  head 
and  breast,  for  example.  The  men  seemed  to  see  no  advnnta*^ 
in  seeing  their  faces  in  them.  In  Labillardifere's  time  they  broke 
them  to  look  for  the  picture,  or  man  inside.  Tobacco  and  pipes 
were  not  understood.  Biscuit  was  eagerly  taken  and  eaten. 
Great  wonder  was  expressed  at  the  whiteness  of  our  legs  and 
chests  by  the  natives,  and  tlie  women  at  Dentrecasteaux  Island 
crowded  with  great  ciuiosity  and  astonishniout  to  look  at  a  white 
arm  or  chest.  Tlie  natives,  no  doubt,  thought  our  hands  and 
faces  only  painted  wlnte,  and  took  our  negrttes  on  board  for  men 
who  had  not  got  tlie  paint  on. 

I  am  couvincetl  that  both  the  Humboldt  Bay  and  Admiralty 
Island  natives  lielinved  that  we  Iwuglit  their  weapons  in  order 
U>  use  them  as  such.  They  frenueutly,  when  offering  sjiears, 
and  bows,  showed  by  signs  how  well  they  would  kill.  No 
doubt  they  think  the  Whites  are  a  race  which  cannot  make 
bows  and  arrows  for  themselves. 

The  ship  was  anchored  in  •'  Nares  Anchorage,"  which  is 
ahelbcred  by  a  lino  of  outlying  reefs  rnnning  parallel  with 
the  shore,  and  bv  nimierous  small  islands.*   On   the   line   of 
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reefs  are  two  larger  islands  named  Wild  Island  and  Dentre- 
casteaux  Island,  the  latter  being  nearer  to  the  anchoraga 
These  were  the  only  two  islands  seen  by  us  to  be  inhabited. 

The  land  surface  in  the  vicinity  of  Narea  Bay^  consists  of  a 
series  of  low  iiTCgular  ridges  rising  one  above  another,  with 
wide  flat  expanses  at  the  heads  of  bays  on  the  coast,  which  are 
scarcely  or  not  at  all  raised  above  sea-level,  and  thus  are  in  a 
swarupy  condition.  The  mountains  appear,  from  their  form,  to 
be  volcanic;  and  it  is  probable  that  the  obsidian  used  by  the 
natives  for  their  spear-heads  is  procured  in  them.  A  trochytic 
lava  was  found  to  compose  one  of  the  outlying  islands ;  and  a 
similar  rock  was  observed  on  the  mainland  where  it  commenced 
to  rise.  A  platform  of  coral-sand  rock  forma  the  coast-Une  of 
the  main  island  in  many  places  ;  and  a  similar  rock  is  the  only 
component  of  most  of  the  small  outlying  islanda 

Proni  the  position  of  the  Aehiiiralty  Islands  with  regard  to 
the  equator,  their  climate  is  necessarily  an  extremely  damp  one. 
A  great  deal  of  cxcectlingly  Iieavy  rain  fell  during  the  stay  of 
the  "  Challenger."  Rain  fell  on  five  days  of  the  seven,  during 
which  we  were  at  Nares  Anchorage,  tlie  total  fall  being  1*66 
inch.  Tlie  temperature  of  the  air  ranged  l)etween  86*  and 
75°  F.,  the  mean  of  maximum  and  minimum  observadoos 
being  about  80°  F. ;  and  the  air  was  loaded  with  moisture. 
Dense  clouds  of  watery  vapour  hung  about  the  forest^dad 
ranges,  keeping  the  mountains  most  frequently  concealed; 
mid  in  the  evenings  clouds  of  mist  hung  about  the  lower 
land,  loukiug  like  smoke  rising  from  between  the  densely- 
packed  trees.  In  a  bay  some  miles  to  the  eastward  of  the 
anchorage  of  the  "  Challenger,"  the  mouth  of  a  small  river, 
apparently  the  outlet  of  the  drainage  of  tlie  mountains  on  this 
side,  was  found,  and  also  a  very  small  brook;  but  rumun^ 
water  was  not  elsewhere  obaer\'ed,  and  tlie  rain  probably  drains 
to  a  large  extent  into  the  swamps. 

Tlie  main  island,  as  viewed  from  seawards,  is  seen  to  be 
densely  wooded  cver)Tvhcrc.  Along  the  summits  of  the  ridges 
Cocoa-nut  Palms  show  out  against  the  sky,  accompanied  by 
Areca  Palms,  as  can  be  made  out  on  a  nearer  view.  Tha 
general  dark-grocn  mass  nf  vegetation  on  the  liill-sides  is  fe»- 
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tooned  with  creepers,  and  the  smaller  outlying  islands  dotted 
about  in  front  of  the  main  ialanJ,  are  all  thickly  woodod.  The 
inhabitad  ones  are  distinguished  at  once  by  the  large  number  of 
cocoanut  trees  growing  upon  them  and  forming  the  main 
feature  of  their  vegetation. 
H  I  landed  twice  upon  the  main  land.  The  trees  where  the 
shore  is  not  swampy  overhang  the  sea  with  immense  horizontal 
branches.  The  bases  of  many  of  tlie  trunks  of  these  trees  are 
constantly  washed  by  the  waves ;  but  they  nevertheless  have 
large  woody  Fungi  growing  upon  them,  sometimes  attaclied  so 

klow  down  that  tliey  are  frequently  immersed  in  salt  water. 
The  overhanging  branches  are  loaded  with  a  thick  growtli  of 
epiphytes ;  and  I  had  to  wade  up  to  my  middle  in  tlie  sea  in 
order  to  collect  specimens  of  orchids  and  ferns  which  hung  often 
only  a  couple  of  feet  above  the  water. 

I  In  other  places  the  shore  is  swampy,  and  is  either  covered 
with  Mangroves,  or  with  a  dense  growth  of  high  trees  with  tall 
straight  trunks,  so  closely  set  that  it  was  very  sensibly  dark 
beneath  them.  In  such  a  grove  near  Pigeon  Island,  a  small 
outlier  neeir  the  anchorage,  whilst  the  ground  beneath  is  bare 
and  muddy,  and  beset  with  the  bore  roots  of  the  trees,  the 
tnmks  of  the  trees  and  fallen  logs  are  covered  with  a  most 
luxtuiant  growth  of  feathery  mosses  and  Jungermaninas. 
■  On  one  of  these  tree  trunks  I  found  a  very  curious  and  rare 

■IFern,  known  before  only  from  Samoa  and    New  Caledonia 
(TncJiomatus  prJtatum).     The  fronds  of  the  fern  are  circular 

»iD  form,  and,  connected  by  a  slender  rhizome  adhere  in  rows  to 
the  bark.  They  are  pressed  alisolutely  tlat  against  the  bark, 
BO  as  to  look  like  an  adlierent  crust,  and  have  all  the  appearance 
of  a  Riecia  or  some  such  Liverwort,  for  which  indeed  1  tc^ok  them, 
as  I  gathert^d  sjxicimens  by  sha\'ing  oft'  the  bark.  A  species  of 
Adders-tongue  Feni  (Ophioglossum  pcndidum),  unlijce  our  humble 
little  English  form,  grows  in  abundtince,  attached  to  tree  stems 
with  long  pendulotis  fronds  iws  much  as  a  yard  in  length. 

II  Most  of  my  time  during  our  stay  was  constmied  in  the 
collection  of  plants,  since  the  Botany  of  the  Admiralty  Group 
Was  entirely  unknown.  Several  of  the  ferns  when  exaininud  at 
Kew,  proved,  as  was  to  be  eotjiected  in  such  a  locality,  of  new 
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Species.     Amongst  the  plants  was  a  new  Tree-fern ;  and  one 
Orchid  formed  a  new  section  of  the  genus  Dcruirohium. 

All  my  spare  time  was  devoted  to  studying  the  habits  and 
language  of  the  natives,  I  several  times  visited  Wild  Island,j 
and  roamed  about  with  a  native  ^da  The  guides  alvaji^ 
went  armed.  The  natives  were  much  frightened  and  astoniftbed 
at  first  at  the  sound  of  a  gun.  One  of  my  guides,  when  I  was 
shooting  birds,  stopped  his  ears  at  first,  and  bent  down  tzem- 
bling  every  time  that  I  fired.  The  natives  were,  however^  not 
much  scared  by  our  firing  our  ship's  guns  and  rockets  at  night, 
but  came  off  next  day  to  the  ship  to  trade  as  if  notliing  had 
happened 

I  obtained  al)out  55  words  and  the  numerals  of  the  islaDds« 
and  have  pnlilislied  the  results  elsewhere  in  a  paj>er,  a  large  part 
of  which  is  here  reprinted,  reference  to  which  will  be  found  at 
the  end  of  tlJs  chapter.  The  difficulty  of  obtaining  correct  J 
vocabularies  from  siivages,  of  whose  language  the  investigator 
is  entirely  ignorant,  is  well  kno^vn,  and  hiw  been  commented  oo 
by  many  writers  on  anthropology  and  philology.  I  was  well 
aware  of  these  difficulties,  and  I  used  great  caution,  and  belieTB 
that  tlie  words  wliich  I  obtained  ai-e  mostly  correct. 

I  met  with  the  following  special  difficulties  with  the 
Admiralty  Islanders  in  obtaining  words  from  them.  The 
natives  seemed  always  ready  enough  to  give  the  names  of 
particular  birds  which  had  been  shot,  as  of  two  kinds  of  PigeooB 
and  a  I*arrot.  or  of  a  Cuscus,  Hermit-crab,  or  any  such  object 
which  they  considered  was  strange  and  novel  to  the  inquiivr, 
and  one  for  which,  aa  they  thought,  he  wished  to  learn  a  name; 
but  immedi:itely  Lliey  were  asked  for  the  word  for  the  nose,  or 
arm,  or  any  such  object  common  to  the  inquirer  and  themaelTes, 
they  seemed  to  grow  puzzled  and  suspicious,  and  to  wonder 
why  one  could  want  to  know  the  name  of  a  thing  for  which  one 
must  have  a  name  already.  Some  men  were  suspicious  from 
the  first,  and  refused  sullenly  to  give  any  words  at  all,  and 
prevented  others  from  giving  any.  Some  would  give  one  or 
two  only,  and  then  refuse  further  information,  wliilst  I  came 
across  two  who  gave  me  at  least  ten  words  eacli,  quickly  0B» 
after  another,  but  then,  like  the  rest,  failed  me. 
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I  got  a  few  natives  together  round  some  dead  birds  which  I 
had  shot,  and  gathered  small  .stonea  and  set  them  to  count. 
The  numerals  are  interesting,  because  those  for  8  and  9  are 
expressed  as  10  minus  2,  and  10  minus  1.*  In  the  process  of 
learning  the  art  of  counting,  a  term  for  the  numeral  10  haa  lieen 
reached  by  the  natives,  before  8  and  9  have  been  named.  This 
method  of  forming  the  numerals  8  and  9  is  known  amongst 
other  distant  races,  such  as  the  Ainos,  and  some  North  American 
races,  but  apparently  does  not  occur  amongst  either  Polynesians 

tor  other  Mclaiiesians.  It  is,  however,  found  in  the  language 
of  one  Microuesian  island,  Yap  in  the  Caroline  Group. 
In  counting  objects,  the  natives  clap  their  hands,  held  with 
the  fingers  pointed  forwards  and  closed  side  by  side,  once  when 
ten  is  reached,  twice  when  twenty  is  pronounced,  thrice  for 
thirty,  and  so  on.  Up  to  10  counting  is  done  on  the  fingers, 
and  after  that,  10,  11,  &c.,  are  reckoned  on  the  toes. 

The  idea  of  counting  on  the  feet  aa  well  as  the  hands  still 
survives  in  Great  Britain.  An  Irish  car-driver  in  Co.  Mayo,  a 
H  few  winters  ago,  used  the  expression  to  me,  "  as  many  timea  as 
I  could  count  on  my  fingers  and  toes  "  for  a  score.  The  use  of 
the  toes  in  counting  is  apt  to  seem  extraordinary  to  civilized 
■  Europeans,  who  constantly  wear  boots  and  shoes,  and  sit  on  chairs. 
The  majority  of  mankind  who  squat  on  the  floor  or  ground,  and 
have  their  toes  generally  exposed,  and  from  their  fwsture  near 
to  their  hands,  naturally  pass  to  the  toes  in  counting,  after 
having  exhausted  tlio  hands. 

To  express  attirmation,  the  natives  jerk  the  head  up,  as  at 
Fiji  Negation  is  expressed  by  a  most  extraordinary  and 
peculiar  method.'     The   nose   is   stnick   on   its  side   by   the 

1  extended  forefinger  of  the  right  hand,  the  motion  being  as  if 
the  tip  of  the  nose  were  to  be  cut  or  knocked  oft'.  This  sign 
*  Admiralty  Island  Numerala.  1,  Sip.  2,  Huap.  3,  Taro.  4,  Vavu.  5, 
Litna.  6,  Wono.  7,  Hetarop.  ft,  Anrla  Hiinp.  9,  Anda  Sip.  in,  S.'ing*)p.  Jiicobd, 
I.e.,  p.  172,  givea,8ee,  Maruer.ToIlo.  Ear.  Leme.  Ounu.  Au(lru-t4)Uo,  Andni- 
rucr.  Amlni-aeti.  Songule.  Thus,  acxxirding  to  him,  the  niimeraJ  for  7  U 
fumierl  ill  the  aaine  maDner  as  that  for  6  and  9.  His  uumuniU  are  no 
doubt  from  a  different  part  of  the  Admiralty  Group,  and  the  method  of 
spelling  adopted  by  him  ia  very  ditFerent.  They  still  correfi|)oud  closely 
with  those  obtained  by  me. 
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was  invariably  used  to  expresB  refusal  of  profl*ered  baiter,  or 
that  a  native  had  not  got  some  article  asked  for.  It  is  capabl« 
of  various  modifications.  The  quick  decided  negative  is  gives 
by  a  smart  quick  stroke  on  Uie  nosa  In  the  doubtfiil,  hesitat- 
ii^  negative,  tlie  finger  dwells  on  itd  way,  and  is  rubbed  alowlr 
acroAs  the  nose. 

The  men  average  about  5  feet  6  inches  in  height,  and  tii..- 
women  about  5  feet  1.  They  contrast  at  once  with  the  Papiuiu 
of  Humboldt  Bay,  in  being  far  thinner  and  lankier.  Three 
men  who  were  weighed,  averaged  only  nine  stone  (137  lbs.)  is 
weightw  I  saw  but  one  native  that  was  at  all  deshy,  althaogh 
such  were  not  uncommon  at  Humlxildt  Bay.  Food  is  perhaps 
not  so  abundant  here  as  on  the  New  Guinea  coast,  and  the 
natives  have  not,  like  the  Papuans,  the  advantage  of  bows  and 
arrows  to  kill  game  with. 

The  usual  colour  of  the  natives  is  a  black-brown,  often  very 
dark,  and  darker  than  timt  of  the  Papuans  of  Humboldt  Bay. 
The  young  girls  and  young  l)oya  appear  much  lighter  as  a  mla 
than  the  adults.  Some  one  or  two  of  the  young  women  iren 
of  a  quite  light  yeliowish-brown,  as  was  also  one  young  man, 
who  came  from  a  distance  to  the  sliip  to  trada  No  doubt  then 
is  a  mixtion  of  blood,  and  the  light  coloured  natives  observed, 
belonged  to  the  light  coloured  race  described  by  Jacobs  as 
inhabiting  the  eastern  part  of  the  main  island  and  as  conatontty 
made  war  upon  by  the  dominant  black  race.* 

The  hair  of  the  head,  which  is  worn  long  only  by  the  younger 
adult  males,  formed  in  them  a  dense  mop,  projectijig  in  all  direc- 
tions 6  to  8  inches  from  the  head.  It  appeared  less  luxuriant  in 
growth  than  that  of  the  Papuans  of  Humboldt  Bay.  The  hair  is 
crisp,  gloa.sy,  and  extremely  elastic,  and  every  hair  rolls  itself  up 
into  a  spiral  of  small  diameter. 

In  general  appearance  thus  it  is  fine  curly,  like  that  of 
Fijians.  On  comparing  it  with  a  very  small  sample  of  hair 
of  the  natives  of  Humboldt  Bay  taken  from  several  oatiTe 
combs,  the  Papuan  hair  proves  to  be  somewhat  coarser,  hot 
in  other  respects  the  two  hairs  are  closely  alike,  the  diameterti 
uf  the  spirals  of  the  curb  being  the  same.  Some  hair  from  a 
•  JftoobB, /.r.,  i».  176. 
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tative  of  Api,  New  Hebrides,  is  of  about  the  siinie  coarseuess 

lis  the  Admiralty  lahmd  hair,  but  the  curls  are  of  much  smaller 

diameter.     The  hair  of  the  Api  Islanders  eeema  to  be  remaikable 

^^r  the  finoness  of  its  curls.     In  Tongaii  hair  the  curls  are  of  fai* 

Hftrgt^r  diameter  tlian  those  of  the  Papuan  or  Admiralty  Island 

The  fineness  of  the  curl  of  the  hair  in  various  Polynesian 

td  Papuan  races  which  I  have  seen,  seems  to  be  pi*etty  c»)n- 
lut  in  each  race  and  cliaracteristic.  It  might  be  estimated  by 
MBuring  the  diameter  of  the  circles  fr)rme(i  by  the  sejtiirate 
mlly  twisted  hairs,  and  taking  the  average  of  several  measure- 
ments. No  doubt  a  certain  curve  of  the  h«.ir  follicles  conxispi mds 
Eth  and  produces  the  curl  in  the  hairs,  as  in  the  case  of  the 
ir  follicles  of  the  negro  aa  discovered  by  Mr.  Stewart.*  But 
2  amount  of  cur\'e  will  be  peculiar  to  each  race.  The  hair  of 
IkiUi  head  and  body  of  the  Admiralty  Islanders  is  naturally 
klack,  that  of  the  head  being  of  a  glossy  black. 

The  liaii-  of  tlio  men's  bodies  was  not  at  all  abundant,  nor  by 

\j  means  so  plentiful  aa  it  is  oHen  seen  to  bo  on  the  bodies  of 

luropeanSf  the  hairiueaa  of  whom  is  apt  to  be  underrated.     I 

Ltelj  saw  in  a  travelling  show  an  abnormally  hairy  Englishman. 

bock  and  cliest  were  covered  with  a  thick  growth  of  coarse 

lack  hair,  as   thick  as  that  of  a  goiilla.      Unlike  must  ab- 

>niudly  hairy  examples  of  the  human  race,  the  hair  was  not 

itinued  over  the  whole  body,  but  ceased  at  certain  lines  on 

Ls  anus. 

Tlie  continuous  covering  ceased  almiptly  at  these  lines,  hut 

tliem  were  scattered  small  isolated  hairy  patches,  which 

^  a  soit  of  gradation  to  the  onlinary  bare  skin  beyond. 

nnftll  patches,  the  tailing  off  of  the  hair>'  covering,  were 

ragular  hairy  moles,  such  as  occur  so  frequently  on  various  parU 

the  body  in  Europeans.     It  would  seem  therefore  not  im- 

irobnble  that  such  moles  are  in  reality  small  patches  of  the 

iiial  coating  of  long  hair  of  the  ancestrd  man,  a  small  spot  of 

[jjcin,  returning  by  atavism  to  its  ancestral  condition. 

ISoch  organ  and  each  histologicid  tissue  in  animals  luul  [ilanLs 

♦  C1k&rl««i  SU'WJirt,  F.LlS,,  ''Note  ou  the  Scalp  of  a  NofeTO."    Micix>- 
tiod  Jonnml*  IK?.'),  p.  54. 
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has  its  own  special  developmental  history.  May  not  maiT 
morbid  growths  and  patliologitul  changes  iu  the  tissues  of  higher 
animals  and  plants  be  regarded  as  instances  of  reversion  in  tli6 
particular  tissues  to  a  condition  which  was  norraal  in  thei* 
earlier  history  ?  In  these  the  growth  of  the  cells  is,  as  in  the 
embryo,  more  rapid  and  less  closely  restrained  by  polarity,  so 
that  the  resulting  masses  arc  mostly  without  definite  fonn. 

Eyebrows  were  generally  absent  in  the  Admiralty  Is 
very  probably  shaved  off;  the  natives  mode  signs  when  o 
razors,  that  they  used  obsidian  knives  for  shaving. 

I  did  not  notice  that  the  natives  seen  at  Nares  Anch 
had  excessively  largo  front  teeth.     This  fact  was  observed 
Miklucho  Maclay.     Figures  are  given  by  him  of  the  teetL 

The  septum  of  the  nose  in  all  the  adults  is  perforated,  and 
the  lower  margin  of  the  perforation  usually  dragged  down  by 
the  suspension  of  ornaments,  so  that  in  a  profile  view  of  the 
face  the  large  aperture  in  the  septum  is  looked  through  bj  the 
observer. 

Some  of  tlie  natives,  as  at  Humboldt  Bay,  have  most  remark- 
ably long  Jewish  noses.  About  1  in  every  15  or  20  has  such  & 
nose.  I  at  first  imagined  that  this  form  of  nose  was  produced 
to  some  extent  by  long  action  of  excessively  heavy  nose  otn&' 
ments,  but  I  saw  one  youth  of  only  16  or  17  with  such  a  now 
very  fully  devclopeii,  and  I  saw  more  llian  one  woman  with  a 
well-marked  arched  nose  with  dependent  tip,  and  the  women 
appear  to  wear  no  nose  ornaments. 

The  lobes  of  the  ears  of  all  the  men  were  enlarged,  being 
slit  and  dragged  down  into  long  loops  by  tlie  weight  of  suapenddd 
ornaments.  , 

The  women  wear  as  their  only  clothes  two  bunches  of  graiK^. 
one  in  front,  the  other  behind.  The  men  wear  as  tlieir  odI; 
dress,  excepting  a  white  cowry  shell,  occasionally  a  narrow  strip 
of  bark  cloth  about  five  feet  long  and  six  or  eight  inches  in 
breadth,  wliich  is  almost  white  when  new  and  clean.  The  cloth 
is  in  the  form  of  a  long  natural  sac,  open  at  both  ends,  beii^ 
evidently  loosened  from  the  cut  limb  of  the  tree  fn^m  which  it 
is  made  by  beating,  and  then  drawn  off  entire.  This  -cloth  ia 
sometimes  reddened  by  being  rubbed  with  a  red  earth  used  l>y 
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e  natives  for  smearing  their  bodies.  No  better  native  cloth 
was  siien ;  and  the  natives  apparently  do  not  know  the  method 
of  fusing  the  fibrous  matter  from  several  pieces  of  bark  together, 
so  as  to  form  tappa,  like  that  of  Fiji  or  Tonga. 

The  hair  in  the  women,  young  and  old,  is  cut  short  all  over 
the  head,  and  worn  thus  simply,  without  deconition  of  any  kind. 
In  the  boys,  the  hair  is  short,  I  believe  cut  short,  as  in  the 
women.  Only  the  young  men  of  apparently  fnmi  18  to  30,  or 
so,  wear  the  hair  long  and  combed  out  into  a  mop  or  bush.  In 
the  older  men  the  hair  is  always  short.  Tliere  are  probably 
religious  ceremonies  connected  with  the  cutting  of  tlie  hair,  for 
the  very  large  quantities  of  bunches  of  fresh-looking  hair  sus- 
pended in  the  temples  are  probably  not  all  at  least,  if  any,  taken 
from  the  dead. 

Tlie  mop  of  hair  in  the  young  men,  possibly  the  warriors 
(though  numbers  of  adults,  still  in  full  vigour,  liad  their  hair 
short),  is  carefully  combed  out,  often  reddened,  and  greased.  A 
triangular  comb  is  worn  in  it.  also  cocks'  feathers  wliich  are 
bound  together  in  plumes  and  fastened  on  to  the  ends  of  short 
sticks  of  wckkI  worn  as  hair  pins.  Plumes  of  the  Nicobar 
pigeon,  or  the  Night  Heron,  are  also  thus  worn. 

It  must  be  remembered  that  Pacific  Island  native  ornaments 
are  all  made  to  show  on  a  dark  skin.  White  shell  or  tusk  orna- 
ments look  exceedingly  well  against  the  dark  skins  of  natives, 
alUiough  when  removed  and  handled  by  Whites,  they  show  to 
little  advantage.  The  young  girls  amongst  the  Admiralty 
Islanders  sometime*)  have  a  necklace  or  two  on,  but  they  never 
are  decorated  to  the  extent  to  which  the  men  are.  The  old 
women  have  no  ornaments.  I  saw  one  girl  only  with  a  necklace 
of  the  lieads  prociired  from  the  ship.  Another  girl  had  one  of 
email  unshaped  lumps  of  wood,  worn  apparently  rather  as  a 
charm  than  an  ornament. 

Amongst  the  lower  races  of  savages,  decomtion  follows  the 
law  which  is  almost  universal  amongst  other  animals.  It  in  the 
male  wliich  is  profusely  ornamented,  whilst  the  female  is  deprived 
of  decoration.  Tins  condition  is  almost  entirely  reversed  by 
civili.sation,  and  the  grade  of  advancement  of  a  race  may,  to 
lome  extent,  be  measured  by  the  amount  of  expense  which  the 
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men  are  willing  to  incur  in  decorating  their  wives.  The  males 
in  highly  civilised  conimunities  revert  to  the  savage  coudition  of 
profuse  decoration  only  a8  warriors  or  officials,  and  on  State 
occaBioos. 

Amongst  the  Admiralty  Islanders,  the  decoration  is  almost 
entirely  confined  to  the  men,  and  these  seem  averse  to  part  with 
any  of  their  finery  to  the  women. 

The  men  wear  armlets  of  Troekus  nilcCicus  shell,  like  those  of 
Fiji,  the  Ciiroliues,  and  elsewhere.  They  wear  often  seven  or 
eight  on  each  arm.  The  rings  are  neatly  engraved  with  lines 
forming  lozenge-shaped  patterns,  and  foiin  very  effective  oma- 
nieuts  indeed. 

Circular  plates,  ground  out  of  Tridacna  gigas  shell,  are  also 
worn,  either  as  breastplates  or  on  the  front  of  the  head.  The 
discs  are  faced  with  plates  of  thin  tortoiseshell,  perforatcii  with 
very  elaborated  patterns. 

Long  atyle-like  ornaments  of  Tri.dac7ia  shell  are  worn  de- 
pendent from  the  nose.  They  are  closely  like  those  which,  in 
the  Solomon  Islands,  are  worn  stuck  transversely  through  tbe 
septum  na-si,  but  are  here  alwa3r8  worn  dependent  by  a  loop  of 
twine.  Ear  and  nose  ornaments  are  also  made  of  the  teeth  of 
tlie  CtLscus  of  the  islands,  and  crocodiles'  teetk  The  e&ra  and 
nose  septa  are  always  perforata.  Pieces  of  roUed-up  leaf  are 
worn  sometimes  in  the  ear  (i>erhaps  those  of  l}etcl  pepper). 

Necklaces  of  native  be^ds  of  shell  or  cocoanut  wood  are  also 
worn.  Rings  of  tortoisesliell  are  commonly  worn  in  the  ean, 
as  at  Humboldt  Bay.  Both  waist-belts  and  armlets  of  fine 
plaited  work,  with  patterns  in  yellow  and  black,  are  commotL 
These  resemble  those  of  the  Am  Islands  and  Humboldt  Bay. 

Chaims  composed  of  human  bones,  usually  the  humE5rn8, 
bound  up  with  eagles'  feathers,  ai*e  worn  8usi>ended  round  the 
neck,  and  hanging  down  the  back  between  the  shoulders. 

The  iKKly  is  seldom  decorated  with  green  leaves,  as  at  Hum- 
boldt Bay.  But  leaves  are  occasionally  worn,  both  hanging 
down  the  shoulders  and  on  the  arms.  1  saw  them  once  so  worn. 
Flowei-s,  also,  are  seldom  worn,  but  a  single  Hibiscus  roaasituntU 
flower  is  occasionally  worn  in  the  hair. 

The  full-grown  men  are  mostly  marked  with  cicatrizatiou 


THE  JLDMIHAtTY    ISLANDS. 


463 


on  the  chest  and  shoulders.    These  cicatrizations  are  in  the  fonn 
of  cirtjular  spots  about  the  size  of  half-a-crown. 

Tattooing  is  almost  entirely  confined  Ui  tlie  women,  with 
whom  it  is  imivereal.  Two  males,  however,  were  tattooed.  One, 
a  small  boy,  had  a  simple  ring-mark  round  one  eye.  Tl»e  other, 
an  adult,  had  rings  n>und  both   eyes.     These  were,  liowever, 

^r  exceptional  cases.  The  tattooing  is  not  made  up  of  fine  dots  or 
pricks,  but  of  a  series  of  short  lines  or  cuts."  The  colour  is  an 
indigo  lilue.     The  women  are  tattooed  with  rings  round  the  eyes 

H  and  all  over  the  face,  and  in  diagond  lines  over  the  upper  port 
of  the  front  of  the  botly.  the  lines  crossing  one  another  so  as  to 
form  a  series  of  htzongt'-shapeil  spuc**s.     Tlic  tatt4>oing  is  sparse 

B  and  scarcely  visible  at  a  short  distance,  and  nowhere  are  the 
marks  placed  so  close  to  one  another  as  to  form  coloured  patches 

•  (in  the  body,  as  in  Fijian  women  or  Samoan  men. 
The  male  natives  occasionally  had  their  chests  and  faces 
reddened  with  a  burnt  red  clay.  Sometimes  one  latoml  half  of 
^the  face  is  reddened,  tbe  other  being  left  uncoloured.  When 
y  vermilion  was  given  to  the  natives  they  put  it  on  cleverly  and 
Bymmelrically  in  curved  lines,  lending  from  the  nose  under  each 
eye,  showing  that  they  understood  how  to  use  it  with  effect.  I 
had  expected  to  find  Magenta  a  popular  article  of  trade,  but  it 
was  of  no  use  at  all.  It  is  too  transparent  to  show  on  a  dark- 
brown  skin,  and  the  natives  rejected  it  directly  they  tried  it.  No 
doubt  the  reason  wliy  they  do  not  tattoo  themselves  is  because 
the  tattooing  would  show  so  little.  Perhaps  it  is  on  account  of 
their  diirk  colour  that  Melanesians  generally  have  adopted 
cicatrization  as  a  substitute  so  largely. 

No  doubt  the  natives  paint  themselves  elaborately  on  festive 

'occasions  and  in  war  time.     They  weit*  fond  of  being  painted, 

id  two  natives  who  were  painted  on  board  all  over  witli  eugine- 

)m  oil-paint,  yellow  and  green,  in  stripes  and  various  facetious 

[esigns,  were  delighted. 

The  natives  were  also  often  coloured  black,  the  colouring 

latter  used  being  an  ore  of  maiiganese,  which  gives  their  bodies 

a  metallic  lustre,  like  that  given  by  plumbago  or  boot  blacking. 

*  P^>^»}iblv   made   with    obHi'iliiin    tlakcH.     I    nm   infuiiuDd   tlmt  tlio 
Soloauui  lAlauden  ore  tattooed  with  sliort  cuts  tbiu  tiiiuIq, 
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The  blacking  was  extended  over  the  fac<»s  and  chests.    The  old 
■women  were  often  blackened,  and  a  group  engaged  in  singing  an 
incantation  were  all  blackened.     A  man.  who  was  possiblj 
priest,  was  always  blackened  over  the  face,  arms  and  chest,  and 
perhaps  blackening  has  here  a  religiuus  alguilicatiou. 

The  natives  nearly  universally  chew  betel,  using  the  peppe 
leaf,  areca-nut  and  lime  together  as  usual.  Some  one  or  two 
men  were  observed  who  did  not  chew  at  all,  and  Lad  no  liiufe- 
gourds.  The  lime  is  earned  in  gourds  of  a  different  form  horn 
those  used  at  Humboldt  Bay,  but  j>erforat(Ml  in  the  same  manner 
at  one  end  with  a  siuaLl  hole  tlLrough  which  the  long  spoon-^tick 
is  inaerted.  The  lime  is  conveyed  to  the  mouth  with  the  stick. 
At  Huiiiholdt  Bay  the  lime-gourds  are  not  decorated.  Here  all 
the  lime-gourds  are  decorated^  but  all  with  nearly  the  Baxne 
pattern. 

The  use  of  kaava  and  of  tobacco  is  entirely  unknown  to  tlie 
natives. 

The  principal  vegetable  food  of  the  islanders  is  coeonnuts  and 
sago.  Tlie  a  ago  is  prepared  into  a  fanne,  and  presen'ed  in  hard 
cylindrical  blocks  about  a  foot  in  height,  and  six  or  eight  inclufl 
in  diameter.  Specimens  of  the  preparation  have  been  placed  in 
the  Kew  Museum. 

Taro  {Caladium  esculentum)  is  also  eaten.  It  is  cultivated  in 
small  enclosures  adjoining  the  houses,  but  to  a  very  small  ex- 
tent, and  there  are  no  large  clearings  or  cultivation  of  any  kind 
which  leaves  its  mai'k  on  tlie  general  features  of  the  vegetalioD 
of  the  islands  as  at  Humboldt  Bay^  or  Api,  or  Fiji.  Plantaim 
are  grown  spai'ingly  round  the  houses.  A  Bread-fruit  tree  alao 
grows  about  the  villages.  Several  wild  fruits,  a  Hog  PIoiu, 
(Spondias)  a  small  Pig,  and  the  fertile  fronds  of  a  Fern  are  eates 
by  the  natives,  and  they  have  a  Sugar-cane  of  better  qualitf 
than  that  used  at  Humboldt  Bay.  Young  cocoanut  trees  are 
planted  about  the  houses,  and  protected  from  injury  carefully  by 
means  of  neatly-woven  cylindrical  fences.  They  are  also  planted 
with  care  on  the  uuinhubited  islajids. 

The  natives  have  no  Yams  (Diosc&rca)^  nor  Sweet  Fotatoea. 

The  flesh  of  pigs  is  roasted  by  the  natives,  and  served  for 
eating,  placed  on  a  quantity  of  the  prepared  sago  in  large  woodtfi 
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8,  wliicli  are  often  elaborately  carvetL  The  Opossum  of 
the  islands  (Cuscus)  is  also  roasted,  and  is  carried  alxmt  cold, 
roasted  whole  with  head»  tail  and  legs  intact,  ready  to  be  torn 
with  the  teeth  and  eaten  at  any  moment.  I  saw  no  iH^iling 
being  done,  but  the  earthenware  pots  made  by  the  natives  were 
evidently  used  for  that  purpose. 

There  are  wells  on  the  inhabited  islands ;  they  are  at  some 
little  distance  from  tlie  houses.     They  are  sliallow  holes  dug  in 
le  coral  gn)und.     They  are  kejit  covered  in  with  sheets  of  bark, 
and  at  each,  cocoanut-shell  cups  are  h\m;4  up  for  drinking. 

The  houses  of  the  natives  are  built  on  the  ground.*  and 
always  close  to  the  shore.  They  are  all  of  an  elongate  beehive 
abape,  occupying  an  oval  area  of  ground.  On  Wild  Island  they 
are  built  of  a  continuous  wall  and  tliatch  of  grass  and  cocoanut- 
leaves  or  similar  materiaL  They  thus  look  like  long  haycock« 
somewhat. 

In  Dentrecasteaux  Island  many  of  the  houses  have  their 

walls  built  up  neatly  of  wood  cut  into  billets  and  piled  as  lire- 

ood  is  in  Europe,     The  rooCs  are  similar  to  those  in  WOd 

IsIutkI.     They  are  supported  on  two  stout  posts  rising  fnjm  the 

bci  of  the  oval  floor  of  each  house,  and  by  a  regular  framework 

raRers,  &c.    Shorter  posts,  placed  along  the  walls  at  intervals, 

pport  the  roofa  at  their  periphery  luid  tlie  walls.     Very  ollen 

e  ground  is  excavated  to  the  depth  of  u  foot  or  so  Itcneath  the 

<mse,  so  that  the  wall  is  partly  of  earth,  and  one  has  to  step 

own  to  get  into  the  house. 

The  dwelling-houses  are  mostly  alwut  20  to  25  feet  long.  10 

Ifi  feet  in  height,  and  alx»ut  ten  feet  in  breadth.    Tliey  liave 

low  opening  at  one  or  both  ends.     To  the  main  sup}>orting 

of  the  roof  are  secured  a  series  of  wide  horizouta.1  shelves 

laced  one  above  another,  and  on  these  shelves  food,  implements 

and  weapons  are  kept.     I  saw  these  shelves  in  the  women's 

ouses.     In  some  of  tlie  houses  are  also  bed  places,  consisting  of 

»ugh  l>oanl3  fastened  against  the  side  posts  of  the  walls  on  one 

le,  and  supported  by  short  special  posts  on  Uie  other.     Arms 

d  implements  are  suspendetl  from  the  posts  and  rafters.    The 

•  Jncobs,  I.e.,  p.  lt*2.  deserilteH,  aa  8e«n  by  liira,  "wver&I  Inrge  vitlaf^ 
nn  piles  over  tLe  watt^r/^  on  tlie  east  cotuti  of  ih^  Mttin  Jfiloiiil. 
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dwelliu^-hnusefl  havo  no  furtliLT  furniture.  The  posts  are  8ome- 
tiines  cun^ed  and  painted,  and  occasionally  a  human  skull  la 
fastened  to  a  post,  or  placed  under  the  thatch.  Eveiything 
about  the  houses  is  rough,  and  there  is  no  neatness  as  in  Fiji&n 
buildings. 

About  the  houses  in  the  villages,  bright-red  2>maeiuu  ue 
eomnionly  planted  as  omamenta,  representing  the  flower-garden 
in  its  most  primitive  stage.  The  temples  are  houses  ejcactly 
like  the  dwelling-houses,  but  larger — about  20  feet  long,  15 
broad  and  20  in  height.  Some  have  carved  door-posts  of  wood, 
the  respective  carvings  representing  a  male  and  female 
The  doors  are  closod  by  a  kind  of  hurdle. 

The  cauoes  are  more  of  the  Polynesian  than  the  Papuan  form, 
i.f.,  they  have  thtdr  bows  and  stems  low,  and  simply  pointed, 
and  not  tui-ued  up  and  built  so  as  to  fonu  figure-heads,  aa  at 
New  Guinea  and  the  Am  Islands.  The  canoes*  hulls  are  formed 
each  of  a  hollowed  tnink  of  a  tree,  with  a  single  plank  built  on 
above  it,  and  a  g\iuwale-pieco  as  a  finish.  Tlie  hoUowied-ool 
portion  has  slightly  and  equally  rounded  sides,  and  is  not  flat  on 
one  side  and  rounded  on  the  other,  as  in  the  Carolines.  The 
most  is  stepped  in  the  bottom  of  the  canoe,  just  in  iront  of  the 
horizontal  outrigger  platform.  A  pole  of  about  similar  length, 
with  a  natiu*al  fork  at  the  top,  is  stepped  against  the  foremost 
end  of  tlie  cross-bar  of  the  hurizontal  outrigger,  and  it  and  the 
mast  being  inclined  towards  one  another,  the  mast  is  fitted  into 
the  fork  at  the  top  of  tlie  jHile,  and  roused  down  5\'ith  a  rope- 
stay  so  as  to  remain  firm  in  that  position.  Tlie  bow  and  etcni 
are  ornamented  with  a  simple  carved  ridge  or  two,  and  with 
Ovulum  ovum  shells,  a  single  row  of  a  dozen  or  so  Wing  fastfintfd 
on  either  side.  A  horizontal  outrigger  extends  from  the  middle 
of  the  canoe  on  one  aide,  and  is  connected  with  a  long  caooe* 
shaped  float,  and  opposite  to  it  is  an  inchned  shelf  or  deck 
supported  on  two  or  three  stout  projecting  beams.  A  platfonn 
is  formed  with  planks  on  the  horizontal  outrigger,  and  on  the 
outer  part  of  this  a  large  store  of  spears  and  the  mast  and  saiU 
are  kept.  On  the  inner  part  the  natives  sit  when  not  paddling, 
and  stow  on  it  some  of  their  gear,  food  and  articles  for  bsrtc; 
but  most  of  these  are  kept  on  the  inclined  platform,  where  l]» 
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some  of  the  crew  oi'teu  ait.    The  canuea  are  from  30  to  40  feet 
in  length. 

The  sail  is  nearly  square  in  fonn.  It  is  hoisted  to  the  top  of 
the  mast,  and  set  so  that  one  corner  is  upjterinost.  Tlie  opposite 
corner  does  not  nearly  reach  down  to  the  canoe,  hence  the  square 
sail  being  high  alwve  the  water  has  a  very  peculiar  look  when 
seen  over  tlie  sea  at  a  distjincc.  As  at  all  Pacific  Lslands, 
apparently  the  outrigger  platform  is  the  place  of  honour,  and 
the  seat  of  the  head-man  or  chief.  Oto,  the  chief  of  Wild 
Island,  nevL^r  occupied  any  other  position,  and  never  touched  a 
paddle. 

Small  canoes  with  single  outriggers,  holding  one  or  two  per- 
sons, are  used  for  paddling  ahout  the  reefs  round  the  islands. 
The  large  canoes  are  manne<l  by  from  10  to  15  men. 

The  natives  swim  Iiand  over  baud.  They  never  take  a 
header  in  diving,  but  jump  in  after  anytlung  upright,  sinking 
feet  first  with  the  body  inclined  forwaitls. 

I/mg  soin-like  nets  are  used  for  fishing.  These  nets  are 
probably  the  projjerty  of  a  community,  for  Uiey  are  kept  huug 
up  in  the  temples.  I  saw  one  about  a  fathom  in  depth  and  of 
very  considerable  length.  Hand  nets  fixed  on  el)K>w-shaped 
frames  of  wood  are  also  used.  Stake  nuts  are  used,  and  lines  of 
Stakes  are  conspicuous  objects  just  off  the  shore  near  the 
villages, 

Fish-Iioi-fks  are  used  made  of  Trochus  shell,  all  in  one  piece. 
They  are  of  a  simple  hooked  form  without  barb.  The  natives 
did  not  Boem  to  care  fur  steel  fisli-htxiks,  and  apparently  did  not, 
at  first  at  least,  underatand  theii*  use.  It  is  possible  that  tliey 
have  never  found  out  the  plan  of  using  bait  on  a  book.  AH 
Polynesian  and  Melnnesian  iish-hooks  which  I  have  seen  are  of 
the  nature  of  artiticial  baits  of  Inight  nacre,  imitating  small  fry 
in  the  water.  If  the  natives  did  not  understand  the  use  of  baits, 
it  is  no  wonder  that  they  despised  European  fish-hooks. 

Tlie  tool  in  most  constant  use  by  the  natives  is  a  small  adxe, 
consisting  of  a  natural  crook  of  woimI  with  a  Tenbra  maeidata  shell 
iMiund  on  to  it,  the  shell  being  ground  down  until  only  one  lat'Cral 
lialf  of  it  remains.  Such  small  shell  atlzes  were  abimdant  enough 
still,  but  in  most  cases  the  shell  had  been  replaced  on  the  handle  by 
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a  piece  of  hoop-iron.  Every  man  almoBt  carried  one  of  theie 
small  arkes  bung  on  his  left  shoulder.  From  the  bouses  large 
adze  hlades  made  of  Tri/iacaa  and  Hippopiis  shell  were  obtained. 
They  resemble  somewhat  those  of  the  CaroHnes,  but  are  very 
roughly  made  indeed,  only  the  actual  edge  being  ground.  None 
were  seen  mounted,  and  they  appeared  to  have  gone  out  of  oml 
Axes  made  of  hard  volcanic  rock  were  also  obtained  £rom  Ibfl 
houses.  They  have  ground  surfaces  and  are  triangular  in  ft 
and  resemble  the  stone  adzes  of  tlie  Solomons,  but  are  moi 
in  an  entirely  different  and  very  primitive  way,  as  axes, 
merely  jammed  in  a  slot  cut  in  a  club-like  billet  of  hard 
near  its  end.  Only  one  specimen  was  obtained  mounted, 
stone  implements  did  not  seem  plentiful,  and  the  natives  valued 
them  highly  and  required  a  high  price  for  them ;  and  when  T  at 
first  showed  them  a  Humboldt  Bay  stone  axe.  to  try  and  explain 
that  I  T^Tshed  to  buy  such  from  them,  they  were  immediately 
anxious  to  purchase  it  them.selves.  The  cliief  liad  a  veiy  fine 
large  one,  with  which  he  would  not  part. 

The  heads  of  the  obsidian-headed  lances  serve  as  knives, 
being  cut  off  just  below  the  ornamented  mounting  which  acts  u 
a  handle.*  Long  flakes  of  obsidian  are  however  also  mounted 
specially  as  knives  in  short  handles.  They  are  exceasirely 
sharp,  and  used  to  shave  with  even,  but  are  of  conjae  very 
brittle.  Piecea  of  pearl  oyster  shell,  usually  semi-circular  in 
shape,  ground  down  tliin  to  an  edge  on  the  rounded  border,  ire 
used  constantly  as  knives  to  cut  cordage,  and  for  similar  po^ 
poses.  Knives  made  of  the  spine  of  a  Sting-ray  {Tryyon)  •» 
also  used.  Large  ground  pearl  oyster  sheila  are  used  to 
with. 

The  Admiralty  Islanders  have  no  bows,  slings,  or  thro^ 
sticks,  ulas  (Fiji),  nor  clubs.  Their  only  weapons  are  lanoe*' 
several  kinds,  which  are  thrown  with  the  unaided  haiui,Do( 
even  with  a  cord,  as  in  New  Caledonia,  Tliey  have  no  spean; 
like  the  Humboldt  Eay  men,  Fijians,  and  otliers,  to  be  used  si 


*  This  in  an  int£re«tiDg  iuKtauce  of  the  same  instnuncDts 
dJffereut  purpoaes  in  a  rude  cnnditiou  of  the  ftrta,  oUier  caaes  of  vkkfc 
have  heen  dwelt  od  by  Colonel  Lane  Foi,  F.Ii.S.,  Lecture  "On  Primitiw 
Warfare,"  Journal  of  the  Roval  Uuit«<l  Servke  XnstitutioEi,  lHff7-0. 
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close  quarters,  and  no  shields,  though  Jacobs  mentions  shields  as 
iu  use  at  other  parts  of  tlie  group. 

The  priucipal  wea]x»u  is  a  lance  formed  of  a  sniall  flexible 
shaft  of  tough  wood,  a  natural  stem  often,  ^vith  the  hark  triiumed 
off,  to  the  thicker  end  of  which  is  attached  a  heavy  hoati  of  olwi- 
dian  or  volcanic  glass,  whicli,  in  size,  appears  out  of  prop<.>rtioD 
with  the  light  shall.  The  obsidian  lauce-head  is  usually  of  a 
conical  fonu,  but  some  of  the  wtia|)ou8  liavo  a  knife-edge  in 
ih>nt,  and  some  are  irregular.  They  are  shaped  by  bold  ^vide 
flaking.  The  points  and  edges  are  often  slightly  re-chipped  in 
order  to  sharpen  tliem,  but  the  original  faces  and  angles  are 
never  worked  up  for  the  sake  of  symmetry  or  bahuice,  but  re- 

Imain  rough.  Many  lances  have  their  edges  and  points  sharp  and 
perfect,  though  furmed  entirely  by  tlie  original  flaking.  The 
hinder  borders  of  tlie  huice-heads  are  siiuply  rounded.  They 
|tB  secured  in  a  socket  of  wood  attached  to  the  end  of  the  shaft 
by  means  of  a  cement,  and  by  being  bound  round  with  fine 

I  twine. 
Many  of  the  lance-heads  are  of  most  irregular  fonns,  remain- 
ing just  as  they  happened  to  tlake  out  in  manufactura 
The  heads  of  the  lances  are  kept  covered  with  a  conical 
sheath  of  dried  plantain  leaf  made  to  fit.    Tlie  natives  possess 
B  Bu  enormous  store  of  these  weapons.    They  have  piles  of  them 
™  lying  on  the  outriggers  of  the  canoes.     On  shore  the  men  com- 
monly carried  two  or  three  iu  their  hands.     In  a  dispute  along- 
H  side  tlie  sliip  one  of  the  lances  was  insUuitly  snat^^hed  up  and 
made  ready.    They  are  usc<l  for  hunting  wild  pigs  as  well  as  for 
fighting.     The  natives  pointed  to  the   mountains  of  the  main 

I  island  as  the  source  of  the  obsidian.  They  parted  with  the 
lances  readily,  and  the  material  must  be  abundant.  The  lances 
are  thrown  in  the  usual  manner,  graspt^d  by  tl»e  naked  hand, 
being  first  made  to  quiver  by  a  shaking  motion  of  the  hand  for 
«ome  seconds. 
Tliough  there  is  an  enormous  abundance  of  Wihl  Pigeons  at 
the  islands  the  natives  have  invented  no  means  of  shooting 
them.  They  can  only  climb  the  trees  and  catch  them  at  roost, 
or  knock  them  off  the  nest. 

The  natives  are  extremely  expert  in  wood  carving,  and  show 
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moat  remarkable  taste  in  tlieir  designs.  The  lance-heads  are 
ofU}.n  carved.  The  carviiit;  taking  the  form  mostly  of  incised 
patterns,  the  effect  being  heightened  and  beautified  by  the  nae 
of  Itlack,  white,  and  red  pigments, 

Tlie  white  conil  lime,  the  red  burnt  clay,  the  black,  poasiblj 
charcoal  of  some  kind.  The  guardian  deities  carved  on  the  door- 
posts of  the  temples  and  posts  of  the  houses  ore  ornamented  also 
in  the  same  style.  Similar  patterns  are  graved  on  the  o\'alttm 
shells  and  armlets.  These  patterns  are  all  modificatioos  of  the 
lozenge  or  diamond,  and  without  curves;  but  besides  ihia, 
various  patterns  are  burnt  in  upon  the  surfaces  of  the  chunam 
gourds,  and  in  these  tlie  lozeugo  is  combined  with  variouB 
curves. 

An  entirely  different  class  of  caning  is  that  of  the  lai§e 
wooden  bowls  which  are  used  for  eating  out  of.  These  resemble 
somewhat  those  of  the  Solomon  islanders,  being,  like  them, 
blackened,  but  in  the  present  case  they  ai-e  most  remarkable  for 
their  graceful  forms  and  delicately  carved  liandles.  The  bowla 
are  worked  with  wonderful  precision,  considering  the  toob  avail- 
able, to  the  circular  form,  appearing  as  true  as  if  turned.  They 
are  widely  aj^en,  and  an^  ]n*ovided  with  a  pair  of  curved  handles^ 
which  rise  above  the  level  of  the  tops  of  the  bowls,  and  are  socne^ 
times  riug-like,  sometimes  cut  in  a  delicate  8pii*aL  They  aw 
always  ornamented  with  perforated  carving,  and  often  bearapair 
of  Crocodiles,  or  roughly  executed  human  figures  on  their  outer 
margins.  The  bowls  stand  always  on  four  short  legs,  like  the 
Fijian  kaava  bowls.  They  never  have  a  circular  bottom,  no 
doubt  because  there  are  no  level  surfaces  for  them  to  rest  upon, 
and  tiecause  the  idea  is  derived  from  a  foiir-legged  stooL 

A  still  more  remarkable  appreciation  of  symmetry  and  fer- 
tility iu  design  is  shown  in  the  patterns  which  are  cat  upou  th« 
circular  plates  worn  sometimes  on  the  forehead,  oflener  on  the 
breast.  These  consist  of  circular  white  plates  gi-ound  down  out 
of  Tridatiia  shell,  with  a  hole  in  the  centre  for  suspension.  On 
the  front  of  this  wliite  ground  is  fastened  a  thin  plate  of  tortoise- 
shell,  whicli  is  ornamented  with  fretwork,  so  that  the  whita 
ground  shows  through  the  apertures.  The  patterns  are  of  end- 
less variety,  tw  two  being  alike,  and  show  aU  kinds  of  combiua- 
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'lions  of  circles,  triangles,  toothing,  and  radiate  patterns.  The 
'shell  back-groimd  is  often  graved  also  at  its  margin.  Syinnietry 
is  evidently  striven  after,  but  with  the  appliances  available  the 
execution  falls  short  here  and  there  of  the  design.  Nevertheless 
these  ormiments  are  very  beautifuL  Closely  similar  ornaments 
are  worn  in  the  Solomon  Islands,  and  also  in  New  Hanover,  and 
in  the  far-oil  Marquesas  laliuids,  curiously  enough. 

A  regular  style  of  ornamentation  is  preaerv-ed  for  each  class 
lof  ornaments,  weapons,  and  implements.  Thus  I  saw  no  (hndum 
shells  with  curved  pattern  like  those  on  the  gourds.  Both  these 
and  the  bracelets  bore  simple  patterns  of  diagonal  lines  graved 
and  blacked.  The  spears,  also,  never  bore  curves. 
I  The  sticks  or  spoons  with  which  tlie  chunam  is  carried  from 
the  gounis  to  the  mouth  are  often  richly  cai-ved  in  the  lumtUe. 
The  skulls  of  Turtles  suspended  in  the  temples  are  ornamented 
with  patterns  painted  in  the  three  usual  colours.  The  human 
skulls  are  like^vise  decorated,  and  some  have  eyes  of  jjoarl  shell 
inserted  into  the  orbits  on  a  background  of  block  clay. 

The  musical  instruments  used  are  the  Conch  shells,  per- 
forated on  the  side  aa  usual,  a  very  simple  Jews-harp,  made  of 
|l>amboo,  of  the  usual  Melauesian  pattern,  I'an-pipea,  of  three  to 
five  pipes  of  different  lengtlis  (the  New  Hebrides  natives  have 
Pau-piiHiS  with  three  pipes),  and  lastly.  Drums.  Tlieae  latter  are 
hallowed  out  cylinders  of  wood  with  a  narrow  longitudinal  slit 
only  opening  to  the  exterior.  Some  of  them  are  small,  1|  foot 
or  BO  in  length,  imd  are  carried  sometimes  in  the  canoes.  The 
larger  drums  I  saw  only  in  the  temples.  They  are  cylinders. 
4  feet  in  height  and  \\  foot  in  tUametor,  and  are  fixed  upright 
at  the  entrances  of  the  temples.  There  were  four  such  at  the 
four  corners  of  one  temple.  The  slit  in  these  is  not  more  than 
4  or  5  inchas  broad,  and  I  do  not  understand  how  the  cylinders 
are  hollowed  out  by  the  natives.  Very  similar  drums  exist  at 
the  New  Hebrides,  at  Efate,  e.g,,  where  they  are  stuck  upright  in 
the  ground  in  circles.* 

The  natives  seemed  to  have  no  idea  of  tune,  they  blew  the 
notes  on  the  Pan-pipe  liap-hazard.     The  chief  of  Wild  Island 


♦  "  A  Year  m  Uie  New  IJi^LriiJea,"  bv  F.  A.  CampbelL 
'G«orge  Robertson,  lb73»  p.  Ill,  ligure  FiJi  Id  Lfatc, 
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blew  a  oliitJ'a  tin  tnuuitet  with  ovi<ienL  HatiBfacLion.  He 
printod  it  from  one  of  his  HubjoctH,  to  M'lioni  I  had  given  it,  and 
canje  olT  ta  the  8hip  Htandinj^  on  hia  canoe  platform  and  Uovixtg 
il  with  nil  liiH  rni^lit.  wiLli  Uiiet*  liri^ht  coloured  cricket  belli 
whi<'.h  lio  hud  piurlwwed,  put  on  ono  alwvo  the  other  roand  Ik 
iiiiddk*.  Tlic  drums  wero  coiistuntly  sounded  on  Wild  hhuA, 
ofti'ii  in  tlm  uftornoon. 

Thu  wouieii,  both  old  uiul  youn)^,  daricA,  moving;  rottnd  in  a 
Hug  with  n  quick  Bt(*p.  T!io  men  aignitied  that  thoj  danced 
too,  but  weru  not  Heun  to  dii  so.     I  did  not  see  dancing  myaell 

I  saw  Buuju  old  womuu  perfonnin^  a  kind  of  incantation. 
Tliey  Milt  on  thti  ^ound  in  the  yard  ol'  one  of  tho  houBes,  foar  of 
them  sitting  tauiii^  one  another  in  a  circk*.  whiUt  two  satoat- 
uido  the  drclo.  Thoy  had  thinr  fac*^}  and  l>odic8  bliickeucd 
TJKiy  utU^i'cd  at  ro)^ilar  intervals  a  chant,  **  ai  uiat  aiai  mat  niai 
umm."  The  commencoiuent  was  alrnU,  in  a  liigh  key,  and  Uie 
tonninal  "  umni  "  was  soundod  low,  witli  the  pecidiar  humming 
lin^(*ring  aouud,  ju«t  aa  in  l*\jiun  chauta. 

i*olygamy  ia  practised.  Oto,  the  cliief,  told  R.  Von  W, 
Stihtn  that  hit  IumI  tive  wives.  I  ch>  not  inia^nne  that  the  agid 
are  kilk-d,  1  saw  Heveral  aged  niiscralily  lean  hagB,  OM 
especially  emaciated  iind  diaguating  to  look  upon,  and  also  oild 
men.  On  one  oceaaion  arnonj^st  ii.  paity  of  42  natives  in  qim 
canoes  there  were  two  old  tiii/ii.  one  witli  gruy  luiir,  thu  other 
somewhat  infirm.  Children  are  carried  by  the  women  genenllf 
on  llie  )>M(:k.  lint  Hometimea  on  the  liip  astride. 

The  chief  Oto  pointed  out  ono  youth  as  hia  son,  and  took 
away  preaenta  which  were  given  to  him. 

The  viihi^o  at  l)rnti*ef'4wt<taux  Inland  ia  fortified.  A  pah- 
aade  abr»ut  ten  feci  hi^h,  atrotches  right  across  the  comer  of  the 
island,  where  the  vllhige  lie»,  shutting  this  off  from  tho  landio;;- 
ploco,  The  path  to  the  vilhige  ktd  thttnigh  a  gate-like  openitig 
in  the  pulisiule,  which  seemed  in  not  very  good  repair.  The 
palisade  was  witliout  ditch  or  embankment  The  vilhigo  iUelf 
waa  Burrounded  by  a  second  wall,  low,  and  crossed  by  stiles;  at 
Wild  lalai^l  tliere  was  no  foiliticution.  The  natives  inhiihii  the 
small  outlying  ialanda,  probal)ly  for  protection  from  attack. 
Very  few  natives  were  soon  living  on  the  main  laud,  and  them 
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At  one  s|M>t  only.  Former  placua  of  dwelling  on  tlie  main 
[land  upjjcivr  U)  have  becu  alnindoned.  We  saw  no  actual  fight- 
ig.  hut  in  a  quarrel  alwut  some  barter  alongside  the  ship,  Oto, 
thii  rhU'f,  utU'inpted  to  strike  a  nativ«  in  unotlu'r  cjuhhj  frum  a 
dLitant  Hmall  islaud.  He  was  prevented  by  his  own  men.  who 
held  him  back.  The  oppi>8ite  party  at  once  j^t  their  6peai*s 
Teady,  and  threatened  him  with  them. 

I  saw  no  traces  of  Cannibalism,  although  an  anonymous  cor- 
respondent of  the  "  Times  '*  newspaper,  writing  from  the  ship. 
|ap]>earH  to  have  thought  tliat  he  saw  evidence  of  it,  and  Jacol)s 
Tiilates  tui  iM3t4Uice  of  tlie  uocurreuce  of  what  lie  supposes  was  a 
X'liunibal  Foast. 

There  are  several  Temples  in  Wild  Islamls ;  they  have 
ly  been  partially  deacrilKMl,  One  sucli  liiul  as  door-posts  a 
and  female  tigure  ivnighly  carved  in  wt«td,  but  olalHirately 
ornamented  with  incised  patterns  and  colour.  Between  the  legs 
of  the  femalo  figure  was  n*i)resent*>d  a  fish.  There  are  in  the 
•aiiie  figure  black  patches  witli  wliite  spota,  which  apj)ear  to 
tnark  out  the  breasts.  The  hair  in  lK)lh  figures  is  represcnteil  as 
cut  sliort,  and  thus  the  mop  of  hair  of  the  warrior  la  not  rcpre- 
aeutod  in  die  mule  figure.  No  clothes,  i.e.,  T-bandage  of  bark- 
oloth,  bulla  shell,  nor  omamentB>  such  as  ear-rings,  nose  orna- 
ments, and  bretLst-plat<'S.  are  indicated  on  thu  figures,  and  the 
male  figure  has  no  weapons.  The  oars  of  both  figures  are^ 
however,  slit  for  ear-rings,  and  it  is  }>ossible  that  a  zone  of 
diagonal  onuinient  passing  round  the  Unly  of  the  nude  figure 
represents  the  plaited  waistbelt  commonly  woni.  On  the  upper 
part  of  the  chest  of  the  male  figure  are  a  series  of  circular  white 
iog'marks  on  a  black  ground,  which  evidently  denote  the  cir<m- 
lar  cicatrizations  pn»sent  in  all  the  male  natives.  In  the  female 
Lfigui'e  the  Uittooiag  is  possibly  iutentled  by  a  wide  patch  of 
omaxnentation  upon  the  alxlouien,  as  also  by  lines 
'dmwn  nmiid  the  eyes,  and  not  present  in  the  male  figiinv  In 
•the  mule  figure  one  lateral  half  of  the  face  is  painted  white,  and 
the  other  red.  The  armngement  of  paint  in  this  way  is  in  vogue 
amongst  tlie  natives  here  as  at  Fiji ;  I  saw  one  Ailmindty  man 
■with  one  side  only  of  his  face  reddened,  and  in  Fiji,  at  dances^  it 
ie  common  to  see  natives  with  one  lateral  h(df  of  tlie  face  blue. 
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and  the  other  red  or  black.  All  the  ornamentation  on  the  figin? 
is  of  the  common  zig-zag  pattern,  and  formed  of  a  series  of 
lozenge  and  triangular-shaped  spaces.  The  patterns  are  incised, 
and  coloured  of  three  colours,  black,  red,  and  white.  The  parts 
coloured  white  and  red  are  cut  in,  whilst  tlie  patches  of  original 
siuface  left  in  relief  are  blackened.  Guardian  deities,  such  as { 
these,  are  common  in  Melanesia  and  Papua,  as  is  also 
combination  wit-h  representations  of  fish ;  carefully  coloi 
drawings  of  the  figures  were  made  by  Mr.  J,  J.  Wild,  artist 
the  Expedition,  and  my  description  of  the  figures  is  derived  hot 
these  drawings. 

Another  temple  had  no  figures,  but  the  four  large  drmutj 
already  mentioned.  To  the  rafters  and  supports  of  the  roofs  of] 
tliese  temples  inside  are  fixed  up  quantities  of  skulls  of  pigs  auJ 
turtles,  all  arranged  regularly,  with  the  snouts  downward.  Tlw 
skulls  were  decorated  with  colours.  With  them  were  siispcudnl 
large  quantities  of  balls  of  human  hair,  some  evidently  oR 
others  of  recent  date :  these  balls  or  masses  of  hair  were  sm- 
pended  sometimes  in  networks  of  string,  sometimes  in  smill 
receptacles  of  a  very  open  bjisket-work.  Both  the  bunchci  cf 
hair  and  the  skulls  appeared  often  to  have  regular  ownen, 
though  dedicated  in  the  temple ;  the  natives  parted  with  both 
freely  fur  baiter. 

The  hair  is  probably  cut  off  as  a  religious  ceremony ;  somfl 
men  bad  the  liair  recently  cut  off.  A  Dngong*sand  a  Porpoise's 
skull  were  produced  for  barter.  The  natives  evidently  treasure 
skulls  of  all  sorts.  Human  skulls  are  likewise  kept  stuck  up  ia 
tlie  thatch  of  the  houses.  At  Dentrecasteaux  Island,  one  ha^^ng 
on  ornament  in  the  nose  was  suspended  to  the  front  of  a  houM 
over  the  doorway  by  means  of  a  stick  thrust  through  holes  in 
the  two  squamous  parts  of  the  tempond  bone.  This  skull  the 
owner  could  not  he  induced  to  part  with,  but  usually  they  were 
sold  pretty  freely,  and  they  were  in  considerable  abundance 
about  the  houses,  but  often  raucli  shattered  ;  a  dozen  only  were 
purchased.  The  natives  ai-e  very  superstitious.  Mlien  a  group 
was  being  photographed,  the  old  women  put  up  two  long  poles 
transversely  between  tliemselves  and  it  in  order  ti)  protect  them- 
selves  from  its  evil  influence,  and  they  could  not  be  persuaded 
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iintil  Cftptnin  Tliomson  seated  himself  in  the  centre  of 

>up»  and  was  taken  with  them.    Wlien  1  began  sounding 

the  big  drums  in  the  temple,  my  guides  hastily  drew  me  out  of 

Hihe  place  in  terror,  and  made  signs  that  the  people  from,  the 

^roief  a  group  of  houses  would  come  and  cut  my  throat. 


V,'i-1  V-^ 


RATiTs  or  run  A&iumAi.Tr  ul&km  wftb  oaptain  n  t.  •vmotuom,  ■.». 

(Kruin  a  pbologrBjih.) 

A  mystery  was  always  made  a1>out  the  principal  temple  con- 
iiiing  the  images.     Sometimes  it  M-as  fi-eely  open,  at  others 
loaed,  and  I  was  warned  back  by  the  chief  on  two  occasions 
I  attempted  to  enter.    The  temple  with  the  drums  was 
for  the  suspenBion  of  the  Lu^c  fish  nets,  no  doubt  common 

The  charm,  made  of  a  human  humerwi  wrapped  round  with 
ithers,  and  worn  hung  round  the  neck,  was  taken  in  the  hand 
flourished   about,   dashed  against    the  ground,   and   used 
intly  to  swear  by  during  a  violent  harangue  of  one  of  the 
men  of  Dentrecasteaux  Island,  who  wuuU»d  p(.»s8ibly  to 
icite  the  natives  to  attack  our  boat,  or  to  try  and  capture  a 
much  coveted  bag  of  trade  gear  in  it.    These  feather  and  boue 
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charms  are  sometimes  made  of  four  human  ulnar  and 
bones,  sometimes  of  hnnd  bones,  and  one  contained  the  bo: 
of  a  large  bird,  probably  the  eagle  {Pandum  kcdicsUut),  It  ia  a 
curious  fact  that  one  such  charm  which  was  purchased,  contained 
an  imitation  head  of  a  human  humerus^  cut  in  wood.  PoGaibly 
the  owner  intended  to  deceive  his  enemies  by  this  aitifioe. 
Some  of  tlie  officers  told  me  that  they  made  the  natives  readily 
understand  when  they  wanted  to  visit  the  temple  by  pointing 
upwards.  It  would  appear  thus  that  the  gods  or  religiou 
indueuce  is  supposed  to  reside  above. 

The  only  appearance  which  I  saw  of  a  religious  ceremony 
was  the  chant  of  the  old  women.     One  man  who  came  off  to 
the  ship  often,  invariably  with  his  body  blackened  all  over  wi' 
peroxide  of  maugoueae,  was  thought  to  be  a  sort  of  priest; 
wore  a  narrow  tillet  round  bis  head,  with  an  oimlum  ovum 
suspended  from  it  on  one  side. 

The  dead  are  buried  in  the  ground.  Two  different  nail 
one  on  Deutrecasteaux  Island,  and  the  other  on  Wild  lalaoi 
explained  to  me  by  signs  in  an  unmistakeable  way,  that  the 
skulls  put  up  about  the  houses  were  obtained  by  burying  bodiea 
in  the  earth,  and  aften^-ards  digging  them  up  again.  The  value 
set  upon  the  skulls  and  bones  as  ornaments,  and  probably  also 
superstitious  motives,  ai*e  no  duubt  the  reason  why  no  maria 
of  burial  were  seen ;  no  mark  is  made  probably  for  fear  of  the 
bones  being  stolen.  Two  at  least  of  the  skulls  procured  were 
those  of  females. 

The  fact  that  some  of  the  men  restrain  themselves  and  ab- 
stain from  the  use  of  betel,  seems  to  be  a  proof  of  conaidexable  . 
strength  of  character.  I  gave  a  hatchet  to  a  guide  at  Dentie*  fl 
casteaux  Island  as  pay,  according  to  promise.  He  seemed^ 
grateful,  and  presented  mo  with  his  own  shell  adze  in  retura, 
unasked,  and  he  made  signs  that  the  others  had  got  enough, 
that  we  were  not  to  give  more  away ;  that  we  were 
swindled 

The  natives  delighted  in  being  towed  along  in  their  cano6S 
by  the  steam  pinnace,  and  clapped  their  hands  with  delight; 
but  of  coui*se  did  not  understand  how  the  boat  moved,  JW 
apparently  see  in  the  fire  the  cause  of  motion.    They  came  up 
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the  cutter  when  sailing  to  get  a  tow  for  tlieir  canoes,  and 
iparently  expected  to  see  the  boat  go  off,  head  to  Ttind,  in  the 
same  style. 

Tlie  inhabitants  of  each  small  island  appeared  to  be  under  a 
separate  cliief,  and  quite  independent  of  each  other.  The  chiefs 
power  seemed  to  dei>end  on  his  fighting  qualities.  The  chief  of 
Wild  Island  had  considerable  power.  He  ordered  all  the  canoes 
away  from  the  ship  on  the  first  evening  of  our  arrival,  on  our 
anchoring.      He  took  articles  away  from  men  to  whom  they 

twere  given,  and  made  aixangenients  for  each  man  of  a  party 
getting  a  hatchet.  He  never  paddled  himself,  and  lie  pushed 
canoes  out  of  the  way  when  approaching  the  ship.  Ho,  how- 
ever, clamoured  with  the  rest  for  pi-esents  and  trade.  He  had 
no  ceren^onious  re9]>ect  paid  to  him  at  alL 
■  ,  The  natives  seemed  friendly  enough,  but  they  were  of  course 
excessively  excited  at  our  presence.     No  doubt  they  were  afraid 

»of  us.  Wien  a  party,  which  landed  with  Captain  Thomson  on 
Dentrecosteaux  Island,  was  putting  off  from  shore  in  a  small 
boat  to  reach  the  pinnace,  the  inhabitants  seemed  possibly  to 
be  meditating  an  attack,  for  they  suddenly  produced  their  lances 
and  showed  intense  excitement ;  no  doubt  the  sight  of  a  sack 
foil  of  trade  articles  in  the  boat  was  almost  too  tempting  for 
Hibem. 

H^      We  wore  usually  on  very  good  terms  with  them.      On  one 

^■pOflttion   Mr.   R   Hicbards,   Paymaster  of    the  "Challenger/' 

^Tooompanied  a  numbex  of  natives  in  the  chiefs  canoe,  which 

WMB  guiding  a   party  to  Pigeon  Island.      He  tix)k  down  the 

Bttue*  of  the  whole  crew. 

kThe  natives  were  very  much  frightened  at  some  Goats  which 
ere  offered  to  them  by  Captuin  Thomson  aud  refused  to  let 
Mnn  be  landed  on  the  inhabited  islands.    They  were  very  much 
•oared  also  by  a  woodon  jointed  toy  Snake  which  I  showed  them 
^waying  to  and  fro;   and  evidently  must  be  acquainted  with 
lisonous  snakes,  as  they  made  signs  for  me  to  kill  the  thing  or 
would  injure  me.     A  squeaking  Doll,  which  kicked  its  legs 
id  arms  B)x)ut,  frightened  the  cliief  Oto  very  much,  and  be 
id  others  made  signs  at  once  to  have  the  thing  put  out  of  their 
it 
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With  regard  to  the  population  of  the  islauds,  I  estimated  that 
the  population  of  Wild  Island  was  about  400  or  500,  and  that  of 
Dentrecast43aux  Island  about  250  or  300.  This  estimate  for 
these  two  small  northern  outliers  has  unfortunately  been  mis- 
taken* for  an  e-stimate  of  the  population  of  the  entire  group, 
which  may,  i>erhap3,  be  conjectured  to  amount  to  about  as  manj 
natives  for  the  same  mngo  of  coast  line  all  round  tlie  main 
island.  Jacobs  describes  the  entire  range  of  outlying  islands 
and  part  of  the  coast  of  the  main  island  as  inhabited  and  in 
places  densely  so. 

The  most  remarkable  fact  about  the  Admiralty  islanden  ii 
that  of  their  having  no  bows  and  arrows,  slings,  throwing  8ti( 
or  throwing  conls  for  their  spears,  no  ulas,  clubs,  speare  for  hand- 
to-hand  fighting,  and  no  shields.  Many  other  Melanesians  bav) 
no  bows  and  arrows,  as  the  New  Caledonian  Loyalty  Islanders, 
and  apparently  the  New  Britain  and  New  Ireland  rac«s,aiid  the| 
same  is  the  case  with  the  natives  of  the  south-oast  of  NeifJ 
Guinea;  bows  and  arrows  seeming  to  commence  on  the 
only  at  Humboldt  Bay.  but  all  seem  to  have  slings  or  other 
additional  means  of  defence. 

The  only  domestic  animals  possessed  by  the  natives  of  the 
Admiralty  Islands  in  any  abunilance  are  pigs.  These  are  partly 
kept  in  enclosures  around  the  houses,  partly  run  half  wild  ovi*r 
the  inhabited  islands.  The  pigs  are  small,  lean,  and  bUck 
coloured,  and  appear  never  to  develop  large  tusks.  No  onui- 
meats  of  large  pigs*  tusks  were  seen  in  the  possession  of  the 
natives.  If  therefore,  as  I  believe,  from  signs  made  by  the 
natives,  Is  the  case,  there  are  wild  pigs  on  the  main  island  of 
the  group,  they  must  be  unlike  the  Papuan  pigs  in  this  resj^ect, 
and  resemble  more  the  New  Hebrides  breeds.  Two  Dogs  were 
seen  on  Wild  Island.  1  saw  one  of  tlieso  a  puppy.  It  was 
wliite,  smooth  haired,  like  a  Fox  Terrier  in  appeiirauce,  and  very 
like  a  dog  that  was  in  the  possession  of  the  natives  at  Humboldt 
Bay.  No  dogs  but  these  two  were  seen  amongst  the  natives. 
No  Rats  were  seen  on  any  of  the  islands.  No  Fowls  were  seen] 
in  the  possession  of  the  natives,  but  I  obtained  a  plume  of  cock'sj 

♦  Belmx  uud  Wagner.    *'  Die  BeviJlkenmg  der  Enle,"  V.  PtitenoaiuLJ 
Mittheilangen,  1878,  a.  4S, 
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tUicrs  worn  as  a  liead-ilress  from  one  native.      Fowls  must 
lerefore  exist  in  the  islands  somewhere,  but  are  probably  scarce, 
as  only  this  one  plume  was  soan. 
^        With  rej:;ai'd  to  the  Zoology  of  the  islands,  two  species  of 
■Tniit-Bats  {Pteropinct),  and  an  Opossum  (Ciiscii»),  were  pro- 
cured.    A  Dugctn  and  a  Dolphin  are  also  killed  by  the  natives. 
Of  birds  the  moat  abundant  are  the  Fruit-Pigeons  {Carpopliaga 
JUtodinolcema),  which  feed  upon  the  Wild  Coffee  and  Nutmegs, 
and  roast  in  vast  numbers  upon   one  of  the  small  outlying 
islands.     We  saw  or  procured  about  28  other  species  of  birds, 
1      including  two  Eagles,  a  Lory,  and  a  Kingfisher,  many  of  which 
B^appear  nearly  allied  to,  or  identical  with  those  of  the  Echiquier 
Vlslands.    They  have  l»een  described  by  Mr.  P.  L  Sclater,  FJI.S., 
H  who  finds  several  new  species  amongst  them.* 
^K       Small  Tree-Swifts  {Colloctdia)  fly  about  amongst  the  Cocoa- 
"  nut-trees,  and   all   day  flocks  of  Tenis  and   Noddies   (Sterna 

rlunata.  Arums),  foUow  in  the  still  waters  within  the  reefs  the 
shoals  of  Skipjacks  (Carans:)^  as  they  pursue  the  smaller  fisb. 
The  shores  are  inhabited  by  several  species  of  Shore  birds.  I 
saw  on  the  main  island  a  scarlet  and  black  Parrot  or  Cockatoo 
of  some  kind,  whicli  flew  out  of  some  high  trees  on  the  sea- 

i shore,  screaming  loutUy,  like  a  Cockatoo.  The  bird  was  wary, 
and  I  could  not  get  a  shot  at  it.  It  reminded  me  at  the  time  of  the 
rare  DasypiUus  peqnHH  of  New  Gumea ;  it  was  of  about  that 
size.  Of  Reptiles.  Uiere  are  two  species  of  Turtle  common  here, 
Ckelonc  wirfrwand  C.  imhricatn,  the  Litter  the  source  of  the  prin- 
cipal article  of  barter  of  the  natives,  tortoiseshell.  In  the  swamp 
pools  is  a  species  of  Crocodile,  of  which  the  natives  are  in  great 
dread.  There  are  also  at  least  one  species  of  Land  and  one  of 
Sea  Snakes  {Hydnypkidw)^  and  the  natives  showed  themselvoa 
acquainted  with  danger  of  handling  Snakes.  A  Gecko  and 
Muo-tailed  Lizard  {Euprcpes  eyanura)  are  also  present  and 
^^  abundant. 

B  1  was  interested  in  watching  the  Skipjacks  chase  small 
H|Bal8  of  young  Garfish  {BfUnxf),  The  little  Garfish  hotly  pur- 
^^ned,  dashed  out  of  the  water,  and  by  violent  lashing  of  their 

*  P,  L.  ScUttir,  "  On   the  Birds  of  the  Adiairaltjr  Lauuds,"  Proc 
Zool  Soc,  June  mh,  1677. 
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tails  managed  to  keep  tlieuiaelves  above  the  water  in  a  nearly 
upright  position  for  a  distance  of  several  yards,  as  they  ino?ed 
swiftly  from  the  danger;  their  motion  seemed  a  step  towards 
that  of  the  Flying-fish. 

The  large  Gar-fish,  when  startled,  move  along  the  surface  of 
the  water  by  a  series  of  rapid  bounds  for  thirty  or  forty  yania  Kt 
a  time  ^ith  astonishing  rapidity,  and  are  often  to  be  seen  dash- 
ing thus  along  when  scared  by  a  boat.  I  was  told  tliat  in  some 
of  the  Pacific  Islands  they  not  uncommonly  cause  the  death  of 
natives  who,  when  wading  in  the  water,  are  liable  to  have  their 
naked  bodies  dangerously  speared  by  the  long  sharp  bony  snouU 
of  these  fish.  The  fish  merely  bound  blindly  away  from  danger 
and  strike  such  an  obstacle  hap-hazaitl,  but  their  weight  must 
render  them  very  formidable  to  encounter  in  this  manner. 

The  above  Account  of  the  inhabitanU  of  Uie  Admiralty  IjilaxtrU  u 
mostly  reprinted  from  tli«  "Jourual  of  the  Aut!iro|KjIogical  Institute " 
for  May,  1877,  where,  in  a  paper  on  the  "Admiralty  iBlauder^'*  fuitW 
detailH,  and  on  accouul  uf  the  language  in  given. 

Literature  relating  to  the  Admiralty  lalonda  : — "An  Account  of  a 
Voyage  round  the  World  in  the  years  1766,  '67,  '68,  '69.*  By  Philip 
Carteret,  E«q.,  CJommander  of  U.M.  Sloop  "SwaUow.**  Hawkswortli^ 
Voyages.    London,  1773,  Vol.  I. 

Lahill.irdiOi'c,  "  delation  du  Voyage  &  hi  Bediercbe  de  La  FeroiML 
1791."     Phria,  an.  VIII.     T.  I,  p.  2.^'j. 

The  above  traiuUt«d  by  John  Stockdale,     London,  lf^)0,  Vol.  L  p.  flO& 

"  Voyage  de  t>entreca»toaux  a  b»  Recherche  de  La  Perouve.*  B^digi 
INU*  M.  dc  Roeael.     T.  I,  p.  131. 

Kxtracte  from  the  altove  are  to  be  found  in  general  work%  mck  ■• 
Waitz  *'  Anthropologic,"  Meinike  "  Die  Inselu  dea  Stillen  Ocean,"  4c 

"  Scenes,  IncidentH,  and  Adventures  in  the  Pacific  Ocean,  during  tbe 
cruiiie  of  the  Clipi^er  'Margaret  Oakley'  nnder  Ca]>t.  Henry  MorrplL* 
T.  J.  Jat'obH.     New  York,  Harper  Bros.,  1^44. 

My  attention  v-im  called  to  the  above  work  by  my  friend  Mr.  A-  W. 
Franks,  F.R.8.  Tlie  book  is  rare  in  England,  but  there  is  *  o(^y  in  the 
Britiah  Muoeum  Library. 
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JAPAN.    THE  SANDWICH  ISLANDS. 

Iedioufl  Vo^'jige  to  Jnpon.  JinrikahA  Cooliea.  Worahip  of  the  White 
none,  JAixaii^M  Sight-Seers.  C-onsnlting  the  Oracle.  Japiuieae  Pil- 
griroA.  Book  Shopfl  and  Rcli^oiuShopA.  Hiver  EmljAiiknicnU.  Ric« 
Field*.  IIounw  of  Wood  uud  Paper.  EiigliKh  BtHl-rooiu  Exhibit**!  at 
tho  EzhibitiuD.  Mouey  Boxea.  Pil^iuis  a»d  Prii'stA  lutereitt 
taken  hy  tlie  People  in  Tojius.  Col*!  Writer  Cure,  Painting  of  the 
ff^u»  in  China  and  Japan.  Japanese  Tattooing.  Japanese  Modes  of 
Sxprendon.  Japanese  Pictnres  and  Theatres.  Barren  Appearance  of 
tlMBandwich  IithvodH.  Hnnnluhi.  Supit^macyof  American  over  Natire 
ProdnctioELH.  Principal  Treis  of  0:iliu  Island.  King  Kalakuua. 
Hawaian  Burials.  ViHit  to  tlie  Crater  of  Kilauea.  Ponds  of  Fluid 
Imvm,  Mode  of  Furiuntion  of  Pelca  Hair.  Lava  Fount.-uDB  and 
O— cades.  Itecent  Eruptions.  Hawaian  Hook  Ornament  Its 
ProljaWt*  IVIipiouH  Si^rnifiration.  Hawaian  intone  Club.  Afiinilics 
bvtwrcu  New  Zealand  and  Hawaian  Art  lut«r- breeding  on  laoJated 
Islands. 

js^ftB.  April  iiih  t*  Jane  iflth.  lats. — The  Admiralty  lalaiub 
were  left  Ixihind  on  March  10th,  and  a  most  tedious  voyage^  of 
n  month's  duration,  to  Japan  ensued.  The  vnetnem  of  the 
expanse  of  water  in  the  Pacific  Ocean  in  proportion  to  the  area 
of  the  dry  land,  waa  pressed  most  strongly  upon  our  attention. 
Though  tho  cfjurse  north  lay  across  a  tract,  which  on  the  map 
appears  so  crowded  with  islands  that  it  seems  impoasiMe  ut 
li  '  '  T  that  a  straight  route  through  them  can  be  marked  out 
.ncountering  one  o!"  them,  the  shiji  nevertheless  arrived 
at  ^Tapau  without  any  land  having  been  sighted  during  the 
whole  voyage  fn^m  the  Admiralty  Islands. 

A  fact  often  brouglit  home  to  me  before,  during  the  "  Clial- 
lenger'a "  cruise,  waa  tediously  foTce<l  ou  our  notice  on  this 
voyap:e  to  Japan,  namely,  that  tlie  imnateM  of  n  sailing  sl»ip  on 
a  lung  voyage,  sutler  far  more  from  too  little  than  from  too 
XDUch  wind.    We  were  constantly  becalmed,  and  our  steam 
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power  being  only  auxiliary,  and  coal  being  short,  we  bad  to  lie 
still  and  wait,  or  creep  along  occasionally  only  at  the  rate  of  a 
mile  an  liour. 

When   tlie  ship   was   about  400   miles    distant  from  the 
Japanese  coast,  a  flock  of  about  20  SwaDows  {Hirundo  ruMlita] 
came  to  rest  on  the  rigging.    They  were  very  tired,  and  allowed 
themselves  tn  be  caucjlit  with   the  hand.      Yokohama  was 
length  reached  on  April  11th. 

At  Japan  I  had  the  good  fortune  to  become  acquainted  with 
Mr.  F.  V.  Dickins,  a  barrister,  practising  at  Yokohama,  who  is 
an  accomplished  Japanese  scholar,  and  at  the  same  time  deeply  4 
versed  and  interested  in  all  branches  of  science,     I  am  mainly  \ 
indebted   to  him  for  what    little  knowledge  I  gp^ined  of  the 
country.  I  travelled  with  liini  overland  from  Kioto  to  Yokohama. 

I  have  never  met  with  any  persons,  whether  naval  officers  or 
members  of  other  professions,  or  ordinary  traveUers  who  have 
been  to  Japan^  who  did  not  wish  to  go  there  again,  so  channing 
are  the  people,  and  so  fidl  of  interest  to  everyone  is  the 
and  its  bt;luu>(tngs. 

No  traveller  can  fail  to  be  impressed  by  the  great  powSI 
of  endurance  abown  by  the  Japanese  coolies.  Two  coolies  will 
drag  a  man  in  a  jinriksha  a  distance  of  30  miles  in  six  boon, 
along  a  road  anything  but  good.  The  same  two  men  draggci 
me  at  a  fair  pace  30  miles  on  each  of  two  successive  days. 

When  great  speed  is  required,  three  coolies  are  taken,  and  a« 
they  run  they  encourage  one  another  all  the  way  with  shouts, 
"  quickly,"  "  quickly,"  "  now  pull  up,"  and  so  on,  and  when 
several  jinriksbas  are  travelling  together,  the  shouting  remiads 
one  of  a  pack  of  hoiinds  in  ciy.  The  coolies  only  get  from  four 
to  six  sbillintrs  a  piece  for  such  a  day's  hard  work. 

I  tmvelled  moit)  tlian  200  miles  in  this  way  with  Mi. 
Dickins  along  the  great  militaiy  road  Ijetween  the  two  a4)ita]s, 
called  the  Tokaido  fEaat  sea  road).  The  start  was  from  Kol<- 
Hero  1  was  delighted  to  see  a  Sacred  White  Horse  kept  in  a  stall  at 
one  of  tlie  temples.  The  Japanese  came  up  one  after  tnotber 
and  uttered  a  sliort  prayer  before  the  horse,  clapping  their  luuid? 
reverently  together  in  the  attitude  of  prayer.  Cbjse  by  m  oW 
man  sold  small  measurefuls  of  boiled  maize  to  be  given  » 
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I  b«Jij;;ht  a  mensurcful  fortlie  hrmw?,  which  responded 
jillicrity  to  that  fonn  of  worship,  but  1  could  not  help  K'>i^f> 
through  the  otlicr  form  as  well  in  memory  of  ancient  reverence 
for  the  white  horse  in  my  own  country. 

There  seemji  to  be  a  parallel  for  everytJiing  European  in 
JapAxi,  even  for  the  most  out-of-the-way  cufltoma.  At  Kiuna 
If isigamo,  near  Kioto,  on  the  Blopo  of  a  hill  coliod  Daimogiyama, 
18  a  huge  repreaenution  of  the  written  Ohanrater  "  doi  **  "greatw" 
Thia  is  cut  out  on  tlie  hill  8idc. 

I  was  told  by  a  Ja[»a]iet}e  that  once  in  u  cc^rttun  number  of 
yean  an  aaaemblage  of  persons  collects  U>gether  and  liolds  a  Hort  of 
ftwtivalf  and  cloarR  the  area  of  the  ChiinicU^r  from  over-growth; 
the  ooremony  thiu  exactly  corresponding  to  the  "  scouring  of  the 
whiUihor»e."  On  certain  occaaiona  the  Character  ia  illuminated 
with  lantemd  bo  as  to  show  out  on  tiie  hill  aide  at  night.  1  hava 
A  Japanese  coloured  aketch  of  it  thus  lighted  up. 

The  Japanese  are  extremely  fond  of  gailding  about,  and  of 
eight-fleeing,  and  especially  of  beautiful  acenery.  Near  Kobe  is  a 
very  prutty  waterfalL  It  ia  crowded,  wherever  a  good  view  ia  to 
be  obtained,  with  tea-houses  and  resting- plaoi?s«  for  ptc-nic  partioa^ 
and  I  never  saw  the  place  without  plenty  of  holiday-making 
viaitors.  When  visiting  such  places  the  Japanese  express  tlieir 
delight,  and  describe  the  beauties  of  the  scene  in  short  poems 
which  they  write  out  in  the  evenings  at  their  inns,  A  Japaneae 
clerk  of  Mr.  Dickins  s.  a  Mr.  Tanaka,  who  accompanied  us  on 
oar  journey  and  was  a  very  pleasant  companion,  often  wrote 
thae  short  jtoems  about  our  day's  doings. 

rOne  of  the  walks  fri>m  Kcibe  is  t<:i  the  Moon  Temple,  which 
ia  perched  at  the  summit  of  a  steep  mountain  ridge,  clad  with 
beautiful  woods.  'l*he  climb  to  the  temple  is  a  scvero  one,  up 
many  hundreds  of  steps.  1  was  amused  to  see  a  Cliinaman  and 
a  Japanese  toiling  up  together  to  the  top.  to  considt  the  Oracle 
altout  pome  matter  of  huiinesa.     It  sejnncd  extniordinnry  thai  a 

ICiiinmnan.  »*>  shtiqi  in  business  mntUTs.  should  come  so  weary  a 
journey  to  tokv  the  opinion  ^f  the  foreign  gods.  Yet  the  two 
men  were  evidently  e<|ually  anxious  as  Ut  the  result  of  their 
inquiry.  The  Omcle  was  consulted  by  shaking  out  a  lot  from  a 
number  of  iitscribed  slips  of  wood  packed  in  a  case.    The  men 
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received  the  ciise  of  lots  from  an  attendant  priest,  an( 
off  with  it  to  one  of  the  shrines. 

From  Kobe,  the  large  city  Osaka,  is  reached  by  lail.  As  we 
left  the  railway  station  at  Osaka,  a  crowd  of  pilgrims  was  just 
entering  it.  The  pilgrims  were  clad  in  white,  and  carried  long 
staves,  and  had  bottle-gourds  of  water  or  saki  slung  round  their 
necks.  They  were  returning  from  the  holy  shrines.  A  passer- 
by begged  a  blessing  of  one  of  these  pilgrims  who  was  lagging 
liehind  the  rest.  The  suppliant  crouched  down  in  the  street, 
and  the  pilgrim  blessed  bim«  making  passes  over  him  with  his 
wand.  This  looked  strange  in  front  of  a  brand  new  railway 
station. 

Pilgrimages  are  extremely  popular  in  Japan.  On  the  jouniey 
along  the  Tokaido,  the  road  was  thronged  with  pilgrims,  going  to 
the  ancient  shrine  of  Ise,  the  oldest  temple  in  Japan  of  the 
Shinto  religion,  the  ancient  State  religion  of  the  countTT,  of 
which  the  Mikado,  descended  from  the  gods,  is  the  supreme  he&L 

In  one  large  town,  which  wo  readied  at  night,  all  the  inns 
were  full  of  pilgrims,  and  we  had  to  journey  10  miles  faTther 
to  find  a  resting-place.  It  was  a  curious  sight  to  see  a  string 
of  blind  pilgrims  on  the  road,  travelling  on  foot,  holding  on  one 
behind  tlie  otlier,  and  led  by  one  man  who  c^mld  see. 

In  Osaka,  I  spent  much  of  my  time  in  the  booksellers'  quarter, 
where  there  is  nearly  a  mile  of  continuous  book-shops.  I  lought 
here  a  large  collection  of  illustrated  lK>ok8.  The  shops  of  each 
kind  of  wares  are  mostly  placed  together  in  the  city. 

Most  interesting  are  the  sliops  for  articles  used  in  religions 
worship.  Here  rosaries  of  the  forms  proper  to  the  various  sects 
of  Huddhiam,  are  manufactured  by  the  gross,  religious  pictores 
are  sold,  and  small  shrines  of  the  various  gods  are  supplied  for 
domestic  worship,  with  miniature  altars,  candlesticks,  and  in- 
cense-censers. To  these  abo  the  family  god  can  be  sent^  when 
shabby,  to  be  regilt. 

Beautiful  miniature  lacquered  shrines  are  also  made  at  the 
shops,  containing  the  goddess  Kanon  or  some  other  popular  deity. 
The  shrines  close  with  a  pair  of  small  doors,  and  axe  sold  in  great 
quantities  to  pilgrims  at  the  temples,  which  they  visit ;  as.  for 
examplei  at  the  Moon  Temple  near  Kobe. 
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•  one  t'Omple.  that  of  Tennoji,  near  Osaka,  was  a  duldren's 
shrine,  wliich  was  hunt;  inside  with  great  quantities  of  th«  finest 
toys  of  all  sorts,  and  bright  holiday  clothes,  placed  there  as  offer- 
ings liy  children. 

Kmui  Osaka,  the  road  to  Kioto  loads  all  tlie  way  along  tlte 
Bunimit  of  the  great  embankment  of  the  Ogawa  (great  river). 
These  earthworks  rather  reminiled  me  of  the  great  einluinkmentA 
of  the  ancient  tanks  of  Ceylon.  At  intervals,  there  are  sluice- 
gates to  let  the  water  in  upon  the  rice-fields.  The  sluice-gates 
are  at  the  bottom  of  wells,  sunk  in  the  centres  of  the  embank- 
ments.  In  Uie  ancient  Ciugalcvio  umbaukmentSi  there  ore 
aimilar  wells  sunk  through  the  middles  of  the  embankments  to 
meet  the  outflow  channels  from  the  tanks  which  traverse  their 
bases.  I  was  shown  such  an  anangemeiit  at  AuuruUliupura,  by 
Mr.  Hhy^  Davids,  who  told  me  that  its  use  was  not  understood 
by  engineers. 
^  Tin'  land  along  the  road  is  iu  the  very  higliest  culture.    A 

It  *ktiil  of  it  was  covered  with  yellow-blossomtid  cJ*oj>a  c»f  rape, 
whilst  here  and  there  were  wheat  crops.  The  straightnoss  of 
tlie  Unes  of  planting,  and  the  regularity  of  their  distances  fmni 
one  another,  was  such  as  I  have  never  seen  approached  else- 
where in  any  form  of  agi'iculture. 

Amongst  tliese  crops  were  the  rice-fields,  usually  small  areas 
Burrounded  by  low  narrow  banks  of  mud,  made  by  the  laborious 
process  of  placing  lumps  of  mud  side  by  side  with  the  hands. 
These  enclosures  are  turned  into  shallow  ponds  by  letting  water 
in  if  the  level  suit,  or  by  pumping  it  in  by  means  of  a  small 
portable  trea<i-mill  or  an  undershot  wheel  worked  by  the  stream 
of  tile  river,  if  tlie  level  is  above  that  of  the  river.  The  field 
surface  is  worked  up  by  means  of  a  buffalo  and  plough  into  a 
.pond  of  mud,  and  on  thia  the  rice  is  Lrausplanted.  The  seed  is 
previously  sown  broadcast  in  a  small  sjteoial  plot,  from  which 
the  birds  are  kept  off  >>y  a  Hcarecrow,  as  iu  England,  but  here 
irepresenting  the  rice-straw  rain  coat  and  large  muHhrooui-shaped 
littt  of  the  Japanese  peastuiU 

The  distance  U}  Kioto  from  Osaka,  32  miles,  is  run  by  the 
jinrikslia  coolies  in  from  five  to  six  hours.  In  the  hotel  at 
JLioto  I  had  my  iii-st  experience  of  a  Japanese  house.    They  are 
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all  alilce  in  being  entirely  Luilt  of  wood  and  paper.     The 
titiou  walk  are  all  of  li«;lit  lath  latLices,  litted  as  sliding  panels 
and  covered  with  a  tough  tiaaue  paper.    Even  these  wallsj  Buch 
as  thoy  are.,  often  do  not  reach  up  as  high  as  tlie  ceiling,  so  that 
everything  that  goes  on  or  is  said  over  the  whole  range  of 
upon  each  tioor  is  plainly  heard. 

If  cai-c  is  not  used,  one  ia  apt  in  stretching  oneself  at  nig 
to  push  a  hand  or  finger  thi-ough  the  wall  into  the  next  room. 
A  square  of  paper  and  some  rice  starch  put  uiatiers  all  right 
again,  liowever.  One  must  always  take  off  one's  boota  in  going 
into  a  Japanese  house,  and  at  theatres  and  restaurants  tliey  atv 
ticketed,  and  a  check  is  given  for  them  as  for  umbrellas  and 
coats  with  us. 

The  hotel  was  on  the  side  of  a  range  of  liills  overlooking  the 
capital  Kioto,  the  Holy  City  of  Japan,  is  by  far  the  meet 
beautiful  city  I  have  ever  seen  when  thus  viewed  from  the 
ovorhaiigiiig  liills.  Everywhere  are  groves  of  Cryptomerias 
surrounding  the  lioly  places  and  monasteries,  and  above  the 
groves  in  all  directions  rise  tlie  high  temple-roofs  and  porches, 

A  great  exhibition  was  going  on  at  the  time  of  our  visit.  It 
was  amusing  in  going  round  this  to  see  the  tables  complotdj 
tamed  upon  the  English.  One  of  the  exhibits  consisted  of  a 
couple  of  rooms  with  one  side  removed  to  show  the  interior. 
One  of  the  rooms  was  fitted  up  as  an  English  bed-room,  and  the 
other  as  a  drawing-room,  both  completely  furnished.  Then 
were  very  popular  sights.  The  Japanese  are  intensely  fond  of 
strange  sights,  and  when  the  English  first  settled  at  Yokohama 
long  journeys  were  made  to  look  at  them  and  their  howses  and 
to  watch  their  strange  habits,  and  guide-books  were  published  for 
the  use  of  the  sight-seers,  in  which  all  articles  of  furniture,  all 
implements  and  utensils  and  articles  of  dress  of  tl»e  Englislunen 
were  figured. 

Early  every  morning  in  Kioto  there  is  a  tremendous  clanging 
and  booming  of  hells  from  the  monasteries,  mingled  with  beating 
of  gongs,  to  call  the  monks  to  matins,  and  arouse  Buddha 
and  Kanon  to  listen  to  their  prayers.  There  is  a  big  gong  in 
front  of  every  shrine  with  a  large  heavy  cord  in  front  of  it. 
As  each  private  worshipper  arrives  he  swings  the  rope  and 
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the  gong,  to  notify  the  deity  that  he  is  ubout  to  say  his 
lyers. 

The  tempte  of  the  Holy  City  are  tlirougod  with  devout 

hippers,  and  tlie  tloors  of  the  shrines  strewn  with  offered 

thrown  into  them.     The  receptacles  for  offerings  are  not 

mall  boxes  witli  a  slit,  as  in  Engliuid,  but  largo  manger-like 

troughs  with  mouths  many  feet  long  and  more  than  a  foot  in 

■widtli,  and  when  a  gromi  service  is  in  progress,  I  have  watcher! 

perpetuid  rain  of  cash  thrown  into  such  a  money-box  fixjm  the 

crowd  in  front. 

There  is  no  lack  of  money-boxes  in  Japan,  every  holy  tree 

ftnd  holy  stone,  in  however  apparently  remote  a  s]K)t,  is  gnniishud 

Bnith  one.  and  even  the  holy  white  horse  at  Kobe  solicited  oifer- 

^pn^,  with  a  box  of  his  own.     At  one  of  the  temples,  we  saw  a 

^nt)W  of  country  pilyTinw  who  had  just  arrived,  and  were  having 

Hft   special   service   performed  for   themselves.    They  evidently 

"knew  nothing  of  the  ritual,  and  a  clerk  stood  by  and  told  them 

iUe  pro]»er  moments  in  the  servico  at  which  they  were  to  Imw 

their  heads  to  the  ground.     But  the  ]nlgrims  coidd  not  fall  in 

wiUi  the  thing,  and  were  perpetunlly  Wwing  out  of  linjt?,  much 

1     t<>  the  excitement  of  the  clerk  and  tlicir  own  apparent  annoyance. 

B       Mendicant  friars  sat  by  the  roadsides  in  ^>ups.  perpetually 

'     lianimering  small  round  flat  gongs,  and  bawling  out  the  oft- 

^rei>eated  prayer,  "  Namu  amida  butsu,"  "  Holy  Loni   Bu«ldha," 

^plrhilat  passers-by  threw  them  coppers.     These  mendicant  [triests, 

with  their    uplifted  hauimera  and  open  mouths,  are  commop 

^^nbjects  for  caricature  in  Jayianosn  picture-books. 

^P       Other  priests   perambulate   the   town    with    largo    squaro- 

^hhapod   wallets   covered   with   silk  hangings,  suspended    over 

^nheir  chests  by  a  bnnid  band  luissed   round  their  necks.     In 

PthflM  wallets  they  collect  uM'erings  of  food.     Tht^ro  can  1>e  no 

doubt  in  the  traveller's  mind  as  to  the  activity  ami  reality  of 

religion  in  the  Holy  City,  it  ia  impreaaed  on  him  in  some  form 

ftt  every  turn. 

PVery  few  English  travelled  along  the  Tokaido  about  the 
time  of  our  journey,  because  of  the  exiatenoe  of  tliu  far  chea^ier 
and  quicker  rout^  by  sea,  by  means  of  a  rsgiilar  line  of  mail 
ateameni.     I  was  surprised  to  hnd  that  we  afforded,  towards  the 
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middle  part  of  tlie  great  road  where  no  open  ports  were  near, 
in  our  own  persons  a  gratis  exliibition  of  very  great  interest. 

1  was  especially  worth  seeing,  since  I  had  a  reddish  beard 
of  aomo  length.  The  Jaf>anese  consider  beards  and  zuoustachec 
excessively  ugly,  and  they  even  used  to  put  false  beards  ami 
moustaches,  often  red  in  colour,  on  the  face-pieces  of  their  suits  of 
armour,  in  order  to  assist  the  warhor  in  terrifying  his  enemies. 

It  was  amusing  to  watch  the  faces  of  the  people  in  some  of 
the  towns  as  they  glared  at  us.  I  saw  one  woman  look  as  if 
taken  suddenly  ill,  on  meeting  me  unexpectedly  at  a  corner. 
Others  burst  out  into  fits  of  laughter.  Everywhere,  the  idea 
upjiermost  in  tlie  minds  of  parents,  was,  that  we  were  a  sight 
which  the  children  should  on  no  account  be  allowed  to  miss. 
Mothers  darted  into  the  back  premises  and  rushed  back  witb 
their  children,  oud  often  when  we  were  halting,  came  and 
planted  them  in  front  of  us,  and  pointed  out  to  the  children 
with  their  outstretched  hands  the  various  points  of  ini4=re3t  in 
the  Tojins. 

I  was,  as  Mr.  Dickins  said,  a  first-rate  Tojin.  "  Tojin," 
originally  meaning  Chinaman,  the  only  foreigner  the  Japanese 
knew,  now  nieuns  foreigner  of  any  kind,  and  it  is  also  at  this 
same  time  a  term  of  reproach,  like  the  well-known  Chinese 
"  Fan  kwai,"  "  Aboriginal  Imp."  Impudent  small  boys  shout 
"Tojin  Tojin"  at  an  Englishman  in  the  streets. 

The  Japanese  being  a  race  invarial>Iy  black-haired,  and  wth 
a  tolerably  imiform  tint  of  skin,  are  naturally  somewhat  as- 
tonished at  the  great  diversity  in  appearance  of  so  mongrel  a 
race  as  the  English,  whose  hair  is  of  all  possible  colours,  often 
irrespective  of  that  of  the  parents,  and  whose  skin  varies  in  cdoui 
througli  so  many  different  shades  of  brown,  red,  or  milky-white. 

Tlie  Japanese  beheve  very  strongly  in  the  efficacy  oi  natural 
hot^springs,  and  also  of  certain  cold-springs.  At  some  springs 
chapels  are  erected,  and  the  patient  combines  the  curutive  effects 
of  prayer  with  those  of  the  cold  douche.  I  saw  a  number  of 
bathers  near  Yokohama,  standing  one  by  cue  under  a  sm&Il 
intensely  cold  waterfall,  coming  direct  from  a  spring.  Thej 
were  shivering  and  quaking,  and  half  gasping  half  bellowing 
out  with  pain  the  prayer  wliich  had  to  be  repeated  a  ceHain 
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iber  of  times  before  they  cnme  from  under  the  spout.     A 
healthy  priest  stood  by  to  direct  the  ceremony  and  take 
money. 

The  use  of  paint  as  an  ornament  in  China  and  Japan,  seems 
me  to  be  of  considerable  interest.  In  both  covintj-iea  the 
women  regularly  paint  their  faces  when  in  full  dress,  of  wldch 
the  paint  is  a  necessary  part.  The  painting  is  entirely  different 
ill  princijjh:  fn)ui  that  in  vuguo  in  Europe.  The  paint  is  not 
put  on  witli  any  idea  of  simulating  a  beauty  of  complexion 
which  might  be  present  naturally,  or  which  has  been  lost  by 
I  Bga  The  painted  face  is  uttorly  unlike  the  appearance  of  any 
■natural  beauty. 

^P       An  even  layer  of  white  is  put  on  over  the  whole  face  and 

Hbeck,  with  the  e^cception  in  Japan,  of  two  or  three  augidar  iK»int8 

Hof  natural  brown  skin,  which  are  left  bare  at  tlie  back  of  the 

ncek,a.s  a  contrast.     Alter  the  face  is  whitened,  a  dab  of  red  ia 

I  rubbed  in  on  the  cheeks,  below  each  eye.  Tlie  lips  are  then 
coloured  piuk  with  magenta,  and  in  Japan  this  colour  is  put 
on  so  thickly,  that  it  ceases  to  appear  red,  but  takes  on  the 
iridesct^nt  metallic  green  tint  of  the  crystallized  aEiiline  colour. 
In  modern  Japanese  picture-books  the  lips  of  girls  will 
0ometime8  be  seen  represcmt^d  thna  green.  I  suppose  the  idea 
ia  that  such  thick  a]>pbcatiou  of  paint  shows  a  meritorious  dis- 
regaixi  of  expense.  It  is  curious  that  the  use  of  aniline  colour 
should  have  so  rapidly  spread  in  China  and  Japan.  In  China  at 
Icaat  such  waa  not  to  be  ex]iected ;  but  it  secMns  to  have  sup- 
plajited  the  old  rouge,  and  it  is  sold  spread  on  folding  cards, 
with  Chinese  characters  on  them,  at  Canum  and  in  Ja]>an. 

This  form  of  paiutinj;  the  face  seems  to  be  exactly  of  tlie 

^SAxno  nature  as  savage-painting,  and  ]K)esibly  is  a  direct  cou- 

^■kinuatiou  of  it.     It  is  like  the  painting  of  our  downs  in  panto- 

^mimei.     In  China,  the  faces  of  men  seem  not  to  be  painted  at 

the  present  time,  either  on  the  stage  or  elsewhere  ;  but  in  Japan, 

actors  in  certiuu  playa  are  painted  uu  the  face  with  bright  streaks 

»f  r(»d  paint,  put  on  usually  on  each  side  of  the  eyes.     The  kind 

»f  painting  is  exactly  that  of  savages. 

It  in  a  curious  fact  that  Uiis  fonn  of  painting,  surviving  in 
kdults  on  the  stage,  is  still  used  elsewhere  for  tlje  docoriition  of 
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young  children.     It  is  quite  common  to  Bee  children  on  festire 
oGcasioua,  when  elaborately  dressed  by  their  pareoto,  foither 


FACB  or  JirAKfK  ACTOa. 

(To  ihov  tb>  mode  o(  (Alnllng  tbe  face.    Krom  &  Jatmatm  ThmtricMi  fUAun-book^ 

adorned  with  one  or  two  tranaverse  narrow  streaks  of  bright  «d 
paint,  leading  outwards  from  the  outer  corners  of  their  eyes,  or 
placed  near  that  position. 

Such  a  form  of  painting  possibly  existed  in  ancient  times  io 
Cliina.  Wlien  a  man  of  distinction  was  buried  in  Chin*  in 
former  times,  a  certain  number  of  servants  were  buried  with 
liira.  Now,  figures  made  of  pasteboard  and  paper,  about  3  feel 
or  so  high,  are  burnt  at  the  funeral  service  in  small  fumaoes 
provided  for  the  purpose  in  the  temples,  together  with  cait- 
loads  of  similar  pasteboard  gifta,  which  are  thus  sent  by  Ihft 
survivors  for  the  use  of  the  dead  in  the  next  world.  Karthenwaie 
figures  were  similarly  biiried  with  great  men  in  old  timei. 
Japan. 

Tlie  pasteboard  heads  of  these  funeral  servants  and  n?tainm" 
are  painted  with  streaks,  some  of  which  are  put  on  in  ahuo^i 
exactly  the  same  style  at  the  angles  of  the  eyes  as  those  of  modem 
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^apauese  actors.  It  seems  a  fair  conjecture  that  the  streaks  on 
lese  heads  are  a  direct  survival  of  an  actual  fonuer  savage 
»nn  of  painting,  which  was 
ice  in  vogue  in  China,  prtK 
ibly  used  to  make  fighting- 
len  hideous. 

It  is  well  known  that  pri- 
mitive customs  survive  in  con- 
iGction  with  funerals  all  over 
the  world  with  extreme  tenacity. 
The  numerous  interesdug  sur- 
vivals existing  in  the  case  of 
English  funerals  are  familiar. 

The  ncconipanyuig  figure 
of  a  Japanese  nctor*8  paintod 
face  is  cupiini  from  a  Japanese 
tbealrical  picture-book.  The 
bea<i  of  the  Chinese  servant  is 
iwn  frf>m  one  which  I  lx)ught 
a  manufactory  of  ftinernl 

jrties  in  Hong  Kong. 
The  Chinese  are  not  now  tattooed,  but  in  Japan  the  art  of 
)iug  has  reached  far  greater  perfection  than  anywhere  else, 
lorly  all  the  ooolies  were  tattooed,  often  all  over  the  body, 
but  now  the  practice  is  forbidden  by  the  Japouese  Government 
as  barbarous,  and  it  is  a  criminal  ofl'ence  to  practise  the  art. 
The  tattooing  w^iia  done  by  sj}ecial  artista,  who  made  this 
leir  business.  The  outline  of  the  subject  to  be  tattooed  is  first 
aketchud  on  the  skin  witb  gn»at  care  with  the  point  of  a  Jine 
brush  with  Indian  ink.  The  subjects  are  copied  from  printed 
paltem-buuks,  wldch  an}  very  abundant  in  Japan,  suited  to  all 
cilnnfififl  of  decorative  ait. 

The  outline  having  lieen  drawn,  a  light  wooden  handle,  like 
I  that  of  a  cainel's-hair  brush,  is  used,  having  about  five  or  six 
Hfine  needles  set  in  its  end  In  a  straight  line.  The  needles  are 
^ndipped  iu  Indian  ink,  and  the  fingers  of  tlie  left  hand  being  used 
Bis  a  guide,  the  outline  is  cut  in  on  the  skin  by  a  series  of  pmic- 
turoa  with  the  needles,  which  in  the  hands  of  a  skilful  operator 


Buo  or  rmru  bcbnt  at  nn^ns  mttuta. 

MAPK  or   PAVra-BOAU*. 

(To  thow  Utc  nioda  of  p«Unltaf  Uu  ttem^ 
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travel  rapidly  along  the  lines,  and  leave  them  almost 
those  sketched  witli  the  brush. 

For  sharp  curves,  handles  with  only  two  needles  are  osed. 
For  shading,  handles  with  needles  set  in  a  variety  of  fonns  are 
employed,  suited  to  producing  broad  Hat  tints,  or,  for  example, 
pointed  or  rounded  scales  of  dragons  or  fish.  For  tlie  bbctc 
parts  of  the  design,  Indian  ink  is  exclusively  used;  it  looki 
blueish  when  under  the  skin.  Bright  red  is  produced  with  tot-, 
milion.    A  madder-colour  is  also  used,  and  sometinies  a  y 

So  rapidly  is  the  work  done  that  an  elaborately  finish 
design  of  a  di-agon  or  Japanese  girl  covering  all  the  front  of  U 
foi-earm  will  be  completed  in  a  couple  of  hours.  Very  little  pain 
is  caused  by  tlic  process,  and  not  any  or  a  little  scarcely  percrp- 
tiblo  bleeding.  The  area  tattooed  is  slightly  inflamed  subse- 
quently, but  not  so  as  to  cause  inconvenience  of  any  kind,  and 
becomes  quite  healed  in  eight  or  ten  days. 

The  results  produced  are  astonishing  in  their  softness,  theff 
correctness  and  delicacy  of  outline  and  minuteness  of  detafl; 
and  very  far  surpass  those  attained  in  tattooing  by  any  other 
race.  In  a  representation  of  a  fish  or  dragon  every  scale  i* 
separately  shaded,  often  with  two  strengths  of  shading,  and  in 
birds  every  feather  is  separately  finished.  In  some  cases 
figures  on  the  backs  and  shoulders  of  coolies  are  made  to  sUqI 
out  in  relief  by  means  of  an  even  dark  shading,  extending 
the  whole  background.  The  artists  recommend  themselves  to 
Europeans,  by  each  asserting  that  he  is  the  man  who  tattoooi 
the  Duke  of  Edinbm-gh. 

With  regard  to  gestures  and  expressions  of  the  Japanese,  I  wii 
struck  by  the  entire  absence  of  any  gesture  accompanying  affinoa- 
tion,    A  Japanese  says  "  he,"  which  means  "  yes,"  witJiont  moTio^  j 
the  head  at  all  or  making  any  other  sign.     In  negation  the  haudS 
b  sometimes  shaken  across  the  body  with  the  fingers  hung  down.  ~ 
On  receiving  a  present  of  money  or  payment,  or  a  cup  of  said, 
the  hand  is  carried  up  with  it  to  the  forehead  as  a  gestufo  of 
thanks.     In  salutation,  or  as  an  expression  that  a  person  feeb 
honoured  by  the  condescension  of  another,  a  curious  half  suckiqg      j 
half  hissiug  nuise  is  made  by  drawing  in  Uie  breath  with  \he 
lips  partly  closed,  as  if  in  sipping  a  fluid. 
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Large  waxwork  exhibitions  are  very  pctpular  in  Japan.  The 
are  far  better  executed  than  European  one«,  and  photo- 
phs  of  the  faces  of  them  would  supply  moat  perfect  material 
r  studying  the  facial  expressions  of  the  various  emotions. 
In  some  of  the  theatrical  books,  figures  are  given  of  the 
res  to  be  used  in  declamation  and  in  expressing  the  various 
ona. 
Japanese  picture-books  are  full  of  interest.  Some  of  the 
oat  striking  peculiarities  in  method  of  representation  are 
oeely  paralleled  in  European  art  of  a  few  centuries  ago. 
6  discharge  of  a  gun  or  a  cannon  is  represented  as  n  long 
band  of  fire  stret^hinn;  from  the  muzzle  to  the  object  hit;  and 
a  picture  of  a  volley  from  a  line  of  soldiers,  a  long  streak 
eds  across  the  page  from  every  one  of  the  muskets. 
In  engravings  illustrating  old  Dutch  travels,  such  as  Barent's 
oyage,  a  closely  similar  style  is  adopted  ;  a  lino  is  to  be  seen 
rawn  from  tlu*  muzzlo  of  ii  gun  to  the  body  of  a  Polar  Boar, 
ml  the  bidlet  is  shown  in  luid-iliglit.  Such  a  mode  of  repre- 
sentation survived  in  cheap  European  prints  till  quite  recent 
times.  I  bought  at  a  stall  in  Ix>ndon,  not  long  ago,  such  a 
iprint  representing  the  shooting  of  Marshal  Ney,  published  in 
^K>ondon  in  1815,  within  a  few  days  of  his  execution ;  in  which 
^HJmilar  lines  nre  drawn  from  the  muskets  of  the  firing  party, 
^^kud  aU  the  bullets  are  shown  on  their  course. 
^H  It  is  just  possible  that  this  method  of  representing  discharges 
of  fire-arms  was  derived  from  the  Enrctpeans  by  the  Japanese,  and 
is  not  an  instance  of  the  independent  commission  of  a  parallel 
error  on  their  part.  One  of  the  most  difficult  problems  in  draw- 
ing is  to  separate  what  is  actually  seen  from  what  is  at  the  same 
tirrip  mentally  present  Many  a  beginner  looking  at  distant 
hills  infers  from  their  appearance  that  they  are  covered  with 
trees,  and  proccoda  to  paint  them  green  and  cover  them  with 
detail,  the  result  being  failure.  Only  after  practice  does  he 
detect  the  fa^a  tliat  hills  seen  at  a  distance  are  really  blue,  and 
that  the  deUtils  to  l>e  made  out  in  a  general  glance  are  in  reality 
vcri'  slight.  No  doubt  it  is  fivm  a  similar  error  that  the  bullet 
is  drawn  in  a  K*prcsentation  of  a  discharge  of  fire-arms. 

v\rt  is  employed  largely  in  Japan  in  connection  with  religion. 
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Lives  of  the   Saints,  elaborately   illuminated   and   illu8tnitr<l 
are  executed  on  long  rolls,  or  depicted  on  sheets  arranged  for 
suspension  on  walls.      Similarly  pictures  of  the  various  deities 
represontod  in  gnjups,  or  singly,  are  suspended  for  devotional 
purposes,  and  many  of  them  curiously  resemble,   in   general  j 
appearance,  early  European   representations  of  a  similar  clui-fl 
racter.     Pictures  are  also  suspended  in  shrines  representing  tlie  ~ 
nature  of  the  prayer  of  the  suppliant ;  as  for  example,  a  picture 
of  a  mother  praying  for  her  child,      ricturea  representing  the 
pleasures  of  Heaven   and  torments  of  Hell  are  also  commfru. 
These  various  religious  pictures  are  sold  in  the  vicinity  of  the 
temples. 

Tlie  illustrations  in  many  of  the  Japanese  Zoological  l)00 
are  very  interesting  to  a  naturalist  and  remarkably  complete 
Even  Land  Planarians  {Bipalium)  are  tigured  in  some  of  them. 

In  a  book  in  my  collection,  representing  the  doin^  of  tii« 
Ainos,  the  Ainos  are  represented  as  hunting  Seals,  or  Sea  Ottm, 
wit}i  bows  and  arrows  from  canoes.    Some  of  the  men  are  Rhown 
as  provided  with  foxes'  brushes  tied  by  strings  to  tlie  end^  of 
short  rods.     The  foxes'  brushes  are  being  caused  to  dance  tbout 
on  the  surface  of  the  water  as  a  lure  to  the  Seals  who  are  follow- 
ing them  in  a  shoaL      Seals,  or  Sea  Otters,  must  be  attracted 
liire^  of  this  kind,  though  it  seems  most  improbable  tliat 
should.     The  figure  almost  certainly  represents  an  actual 
rence. 

1  often  visited  the  Japanese  theatres.  Besides  the  o 
stage  there  is  a  second  stage,  consisting  of  a  narrow  plalform, 
which  lies  on  the  left  side  of  the  audience,  and  extends  from 
the  side  of  the  main  stage,  the  whole  length  of  the  theatre,  t<i 
a  point  close  to  the  entrance  door.  Actors  go  round  to  the  doorj 
behind  the  box  seats,  and  appearing  at  the  end  of  the  long  pUt- 
form,  approach  the  stage  along  it,  acting  their  ])arts  as  they  go. 

In  this  way  journeys  are  acted.  A  man  may  be  represcntfti 
as  on  a  jouniey  liorne,  and  at  the  same  time  his  family  are  seeft 
awaiting  his  tetuni  on  the  main  stage,  and  he  may  bo  waylaid 
and  murdered,  for  example,  on  the  way;  two  sepante  bnV 
coimected  scenes  being  acted  at  once. 

It  is  a  curious  fact,  which  I  have  not  seen  mentiunud  else- 
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that  the  custornary  drink  of  Japanese  women  is  simple 
bot  water.  I  imagined  that  the  Japanese  were  the  only  race 
that  drink  hot  water ;  but  I  have  lately  been  told,  to  my  sur- 
prise, that  it  is  the  customary  beverage  of  some  old  women  in 
En^lantl. 

I  The  sliip  left  Japan  on  June  IGth  for  Honolulu.  Notwith- 
Btanding  all  that  has  been  written  on  Japan,  the  country  and  its 
people  still  remain  almost  as  great  a  source  of  interest  and  field 
for  investigation  as  does  European  civilization  to  tlie  educated 
Japanese  themselves.  The  English  and  German  Asiatic  Societies 
at  Japan,  showing  as  they  do,  a  moat  remarkable  acti^'ity,  and 
constantly  producing  papers  of  the  greatest  value  and  interest 
in  all  branches  of  inquiry,  have  atill  probably  the  most  fnsci- 
uating  field  of  n?8eurch  in  U»e  world  before  them. 

Tk«  Saodwlcli   IslBnUv,  July  39111  to  Amniat  IVtli,  I97S. — The 

ship  reached  Honolulu  on  July  27th,  after  an  unsuocessful  dredg- 
ing between  the  Islandfl  of  Oahu  (pnmnunced  with  atrpss  on  the 
penultimate),  and  Molokai.  These  islands  of  the  Hawaian 
group  are  most  remarkable  for  the  extremely  barren  aspect 
which  they  present  ns  viewed  from  soawarda.  In  this  respect 
they  difier  from  all  otlier  Pacific  Islands  which  were  visited 
■daring  the  Voyage  of  the  "Challenger";  no  trees  or  shrulwi 
form  a  feature  in  the  view,  but  the  hill  slopes  are  covered  with 

»a  scanty  clotliing  of  grass  and  low  herbage,  which  in  the 
atimmer  season  is  yellow  and  pfirched. 

Only  one  scanty  grove  of  Cocoanut-trees  is  to  be  seen  on  the 
shore  of  Oahu  Island,  to  the  e«st  of  the  town  of  Honolulu,  whilst 
westwards  the  barren  plains  and  distant  bare  hills  recalled 
almost  St.  Vincent,  Cape  Verde  Islands,  in  their  sterility.    Here 

I  are  no  thick  belts  of  Cocoanut-trees  fringing  the  shores  as  at 
Tonga,  with  littoral  vegetation  nverlianging  the  very  surf;  no 
dense  forests  clothing  the  mountains  from  the  summits  to  the 
abore  as  at  Fiji,  or  the  Admiralty  lalands. 

There  is  little  more  show  of  v^etation  in  the  geneml  ap- 
pearance of  the  islands,  as  seen  from  seawards,  than  is  to  be  seen 
on  the  bleak  Marion  Island  in  the  Southeni  OcAjan. 

The  harlxjur  of  Honolulu  is  enleretl  hy  a  narrow  channel  in 
not  very  extensive  fringing  reef.    The  town  lies  ou  an  almost 
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flat  expanse  immediately  adjoining  the  sliore,  and  is  not 
conspicuous  from  the  distance.  It  is  composed  of  streets  of 
various  widths,  laid  out  at  right  angles  to  one  another,  lined  on 
either  side  by  very  irregular  rows  of  houses  of  all  kinds,  mostly 
wooden  shanties,  the  greater  part  of  them  occupied  as  geuenil 
stores. 

There  is  a  large  shop  of  Chinese  and  Japanese  curiosities, 
and  two  photographers'  shops,  where  corals,  imported  mostly  from 
the  Mart^uesas,  and  spurious  imitations  of  native  implements 
manufactured  for  sale,  are  disposed  of,  at  exorbitant  prices  to  pas- 
sengers by  the  mail  steamers.  I  was  told  that  a  Chinaman  is 
even  employed  to  manufacture  fac-siynUrs  of  the  stone  gods  of 
the  ancient  Hawaians  for  sale  as  ^nuine  curiosities  ;  the  forged 
deities  being  represent^  as  having  beea  dug  up  in  taro-fields. 

The  business  streets  are  very  hot  and  dusty,  but  around  the 
hotel  and  villa  dwelling-houses  on  the  east  side  of  the  town  are 
pretty  gardens,  filled  with  the  usual  imported  tropical  gardes 
plants,  shrubs,  and  trees,  which  are  maintained  alive  only  by 
constant  irrigation  ;  hoses  from  the  town  supply-pipes  being  kept 
playing  on  them  day  and  night.  Tx^'enty  years  ago,  where  these 
gardens  now  are,  there  was  not  a  single  tree,  and  now  the  gardens 
form  only  a  small  oasis  in  a  dry  parched  desert,  which  extends 
along  the  coast  east  and  west,  and  which  is  soon  reached  on 
leaving  the  town  in  either  of  these  directions. 

On  this  tract,  the  bare  volcanic  rock  shows  out  everywhere, 
and  its  only  conspicuous  vegetation  is  a  Prickly  Pear  (Opunito), 
introduced  from  America,  which  has  spi-ead  far  on  either  side 
from  the  town  and  midtiplied  exceedingly,  so  as  in  places-to  fonn 
a  dense  impassable  gi'owth,  and  constitute  a  most  conspieuoiu 
feature  in  the  landscape.  These  barren  parts  of  Oahu  renmi(]Gd 
me  somewhat  of  the  rocky  tracts  of  Teneriffe  with  their  growtli 
of  Euplhorhia  canarierms. 

The  Guava,  a  second  introduced  American  plant,  has  spread 
in  all  directions,  in  places  forming  dense  thickets  from  which  it 
is  difficult  to  drive  out  the  half-wild  cattle.  The  whole  town 
of  Hanolulu  has  n  thoroughly  American  aspect.  Americans  aw 
supplanting  the  rapidly  decreasing  native  population ;  American 
plants  are,  as  has  been  said,  covering  the  ground,  and  Americao 
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birds  have  been  intnKluced  and  bit!  fair  to  spread  and  oust  the 
native  avi-fauna,  which  has  uo  single  Ltind-Lii*d  in  common  with 
any  other  Polynesian  Island  group. 

The  only  vigorous  oi)ponents  of  the  Americans  in  tlie  atrug- 
;le  for  existence  are  the  Chinese.  The  natives  speak  English 
mmonly  with  a  nasal  twaiig,  and  I  was  much  amused  by  a 
small  Ilawaian  boy  from  whom  I  asked  the  way  in  the  streets, 
who  replied  with  the  sti-ongest  twang,  but  with  the  utmost 
readiness, "  I  don't  speak  uo  English,  I  don't." 

Behind  Honolulu  is  a  valley,  called  Nuuanu  Valley,  with 
precipitous  walls  in  its  upper  part,  which  becomes  greener  and 
greener  as  tlie  ascent  is  made  by  the  road  leading  up  it  The 
difTerouce  of  rainfall  in  the  valley,  and  in  Honolulu,  is  most 
raarkabla  At  Waikiki  near  Honolulu,  at  sea  level,  the  rain- 
in  1873  was  37'85  inches,  wliilst  in  the  Nuuanu  Valley,  2} 
miles  distant  inland,  and  at  an  elevation  of  only  550  feet,  the 
fall  was  in  the  same  year  13406  inches.  Captain  Wilkes  even 
remarks  tliat  certain  sti^ets  in  the  town  of  Honolulu  are  said  to 
more  rainy  tlian  others. 

The  leading  native  trees  in  the  valley,  are  the  Malvaceous 

ium  Tiliacciivit  Acacia  Koa^  and  the  Candle  Nut  [Aleurit^M 

).      The  ParUium  forms  curiously  tangled   impassable 

ickets.     Tlie  Koa  grows  only  high  up  on  the  diff  tojis.     The 

Ic  Xut,  by  the  peculiar  glaucous  colour  of  its  foliage,  gives 

raoteristic  appearance  to  the  vegetation.    Its  blue  green 

seen  in  the  far  distance,  appear  as  roun4led  bushes,  dotted 

ver  the  high  groimd  above  the  barren  shore  region. 

At  the  summit  of  tlie  valley  is  the  "  pali,"  a  narrow  cleft,  in 
e  tops  of  the  mountains,  which  arc  on  the  other  side  preci- 
itoua.     A  Iteautiful  view  of  the  windward  side  of  the  island  is 
ere  suddenly   encountered,   and    a    refreshing    breeze    blows 
through  the  gap.     The  range  of  cliff's  fnmn'ng  Uie  windward 
de  of  the  mountain  range,  is  an  ancient  const  line,  lUid  against 
e  foot  of  the  cliffs  tlie  sea  beat  in  old  time. 

The  visit  of  the  King  of  the  Sandwich  Islands,  Kalakaua,  to 

le  "  Cliallenger,"  pleiiscd  ine  very  inucli.     The  officers  of  the 

ip,  donned,  as  in  duty  lx»und,  full  "  war  p»aiut  "  to  receive  him, 

even  one  member  of  tlie  scientific  statT  appeared  in  curious 
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clothes,  and  was  girt  with  a  nidimentary  sword  for  the 
yet  tlic  Polynesian  king  arrived  in  a  black  frock  ooat,  wlut« 
waistcoat,  and  straw  hat  To  a  confirmed  "  agridogist "  the 
tables  seemed  completely  turned  on  European  civilization. 

The  king  took  the  liveliest  interest  in  the  special  work  of 
the  "  Challenger/'  and  was  almost  the  only  distinguished  viailor 
of  the  many  to  whom  I  had  exhibited  microscopical  ohjecU 
during  our  voyage,  who  recognised  the  well-known  anchors  in 
the  skin  of  the  Holothurian  Sputpta,  and  named  them  at  firet 
glance.  These  anchors  stood  us  in  good  stead  at  all  tlie  porta 
visite<l,  and  were  described  in  all  the  colonial  newspaper*  u 
belonging  to  the  "  Admiralty  worm,"  supposed  to  be  the  most 
wonderful  of  the  deep-sea  discoveries  of  the  Expedition. 

Thero  is  a  most  excellent  musical  band  at  Honolulu,  com- 
posed almost  entirely  of  Hawaians,  and  numbering  20  or  30 
performers,  who  execute  complicated  European  music  with 
accuracy  and  most  pleasing  effect.  No  one  can  doubt  after 
listening  to  this  band,  that  the  Polynesian  ear  is  as  capable  of 
appreciating  the  details  of  music  as  the  European.  It  will  be 
interesting  to  observe  in  the  future,  whether  the  Chinese  and 
Japanese,  whose  music  is  so  very  diflerent  from  that  of  Europe, 
and  who  profess  to  dislike  Western  rausiCf  and  now  at  lettt 
much  prefer  their  own,  ^nll  develope  a  similar  capacity,  asd 
clianged  appreciation  in  the  future.  Tlie  Hawaians  seem  to  be 
ahe^id  of  some  of  our  own  colonists  in  the  matter  of  music,  and 
have  a  better  band  than  existed  at  the  time  of  oar  visit 
South  Wales,  even  in  Sydney. 

Wliilst  the  ship  was  at  Honolulu,  I  visited  the  no: 
side  of  the  island,  and  collected  at  Waimanalo,  on  the  estate  of 
Mr.  John  Cummins,  a  series  of  native  skulls  from  a  desexted 
burial-place.  The  burials  are  amongst  dunes  of  calcareons  saful, 
and  the  bones  are  exposed  by  the  shifting  of  the  sands  by  the 
wind. 

The  burials  are  often  on  the  sides  of  the  gullies,  between  the 
dunes.  They  have  pmbably  been  made  in  this  locality,  because 
of  the  ejise  with  which  the  sand  is  excavated.  Similar  burinL* 
occur  at  various  spots  artmnd  the  coast  of  Oahu,  and  I  know  of 
no  place  where  so  abundant  material  is  ready  at  hand  for  the 
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iludy  of  the  skeletal  peculiarities  of  a  savage  race,  by  the  exami- 
nation of  long  aeries  of  crania  and  skeletons,  as  here.  Other 
burials  occur  in  caves  inland,  where  the  bodies  are  found  in  a 
dried  mununy-like  condition. 

All  the  bodies  at  Waimanalo  were  buried  in  n  doubled-np 
posture.  One  which  was  oxbumod  witli  cnro  in  siiu-,  was  buried 
with  the  knees  bent  up  to  the  chest  and  the  heat!  bent  forwards, 
and  was  placed  resting  horizontally  on  the  Imck.  Cliipa  and 
igiueuts  of  basalt  were  found  around  all  the  graves,  but  no 
implements  of  stone. 

The  ship  moved  to  Hilo.  in  the  island  of  Hawai,  in  order 
that  a  visit  might  be  paid  to  the  crater  of  Kilauea.  A  Petrel, 
possibly  Procdlaria  rostrata  which  occurs  at  Tahiti,  and  a 
Stormy  Petrel  (Oceanitu),  were  seen  about  the  ship  between  the 
two  islands.  These  birds  do  not  seem  to  be  included  in  lists  of 
the  Bvi-fauna  of  the  group.  The  appearance  of  the  greiit 
olcano  of  Mauna  Loa  is  most  remarkable.  The  slope  of  the 
contain,  as  seen  from  the  sea,  is  so  gradual  that  it  seems 
impOBsible  to  believe  tliat  it  rises  to  a  height  of  nearly  14.000 
feet  above  sea  level.  The  cause  of  the  peculiar  form  is  the 
extreme   fluidity  of  the  lava,  of  auccesaive  flows,  of  which  the 

t mountain  is  composed.  It  has  run  out  almost  liktt  water. 
Kilauca  is  a  secondary  crater  on  the  side  of  the  Mauna  Loa, 
at  a  height  of  about  4,000  feet.  The  iahmd  of  Hawai  is  much 
more  fully  clothed  witii  vtnlure  than  Oidiu,  and  has  none  of 
the  desert  appearance  of  the  latter.  The  journey  to  Xilauea  is 
8  tedious  and  monotonous  ride.  The  ascent  is  sa  gradual  that 
it  is  hardly  perceived. 

Tlie  truck  leads  first  through  a  fine  belt  of  forest  near  the 

Bhorei  and  then  emerges  on  a  weaiy  expanse  of  open  country. 

entirely  devoid  of  any  fine  trees,  and  mostly  covered  with  a 

pcauty.  low,  mnorland-looking  growth,  with   Screw-pine   trees 

bere  and  there.     The  tmck  is  scarcely  marked   on   the   bare 

aces  of  the  lava  flows,  which  look  almost  as  fresh  as  if  tlic 

va  ha*I  only  set  the  day  before.     Tliese  surfaces  are  covered 

every  direction  by  n^py  pi-ojections,  cur\'ed  lines  of  flow,  and 

small  rounded  ledges  showing  where  one  p^rt  of  the  flow  has 

run  over  another. 
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The  whole  looks  as  if  a  vast  quantity  of  melted  pitch 
been  turned  out  of  a  pot  suddenly  and  allowed  to  mn  and  Ht 
hard. 

It  was  getting  dark  before  the  liotel  on  the  verge  of  Eilanni 
was  reached  During  the  ascent  a  globular  cloud  was  seen 
hanging  in  the  air  in  the  distance,  and  we  were  told  by  the 
guide  that  it  hung  over  the  summit  of  Mauna  Loa  itself,  but  we 
could  not  have  told  this,  for  the  gradient  being  so  gradual  there 
was  uo  appearance  of  any  mountain  at  alL  As  night  fell,  this 
cloud,  perpetually  re-formed  by  condensation,  was  lighted  up  by 
a  hrUiiant  orange  glow  reflected  from  the  molten  lava  in  the 
great  terminal  crater,  and  the  appearance  was  just  as  if  a  fire 
was  raging  in  the  forest  in  the  distance. 

With  the  evening  appeared  an  Owl :  I  suppose  the  ahort- 
eamd  Owl  (Oltoi  Brachiolwi),  an  English,  European,  Asian  and 
African  bird,  but  which  is  most  curiously  found  in  no  other 
Polynesian  group  besides  the  Sandwich  Islands.  A  Duck  also 
rose  from  a  small  marsh.  A  species  of  Duck  is  described  ts 
visiting  the  islands  from  America,  a  distance  of  2,000  mileSL* 
Another  species  occurring  in  the  islands  has  been  described  u 
peculiar  to  the  group  by  Mr.  Sclater  from  "  Challenger  "  speci- 
mens. Since  this  latter  Duck  was  formerly  supposed  to  migrate 
to  the  islands  from  America,  there  may  be  some  mistake  also 
with  regard  to  the  other  species. 

Not  far  fi-om  the  crater  of  Kilauea  there  are  abundanl 
woods  of  Acacia  Koa  trees  and  plenty  of  herbage,  and  no  doubt 
Deer  which  have  been  turned  out  will  tlirive  there  and  multiply 
rapidly,  A  few  small  Sandalwood-trees  still  remain  uncut  in 
the  vicinity. 

The  crater  appeared  in  the  dark  as  a  wide  abyss  filled  with 
gloom,  but  in  the  distance  were  seen  three  or  fouj  glowing  spots, 
reminding  one  of  furnaces  seen  at  night  in  tlic  Black  Country, 
and  every  now  and  again  a  jet  of  glowing  matter  showed  itself 
thrown  up  from  a  lava  foimtain  which  happened  to  be  playing 
at  the  time. 

In  the  morning  the  crater  was  seen  to  be  bounded  br  a 


*  Finsi^h   iind   HAnlaub. 
HrtUe,  H.  W.  Sclunidt,  J  867. 
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range  of  cliiTs  all  round,  and  at  the  bottom  was  a  wide  flat 
expanse  of  hardened  lava  whicli  looked  as  fresh  as  if  it  had  only 
just  set.  The  crater  has  evidently  Iwen  fonned  by  the  sudden 
falling  in  of  a  vast  nmss  of  rock  resulting  from  the  fusion  and 
flowing  away  of  the  supporting  rock  below.  A  succession  of 
secondary  smaller  cliffs  round  the  margin  of  the  crater-bottom 
inside  mark  where  this  process  has  been  repeated  several  times, 
as  after  the  crater  has  been  filled  to  certain  levels,  and  the 
lava  has  hardened,  the  support  has  given  way  over  the  greater 
part  of  the  area  on  successive  occasions. 

The  smootli  surface  of  tlie  lava  within  tlie  crater  was  closely 
like  that  travei-sed  on  the  joiu-ney  from  Hilo.  It  was  cracked 
by  contraction  on  cooling  in  all  directions,  and  in  all  the  cracks, 

•  at  the  depth  of  a  foot  or  so,  was  seen  to  be  glowing  hoL 
The  well-known  molten  lake  of  Kilauea  was  at  the  time  of 
our  visit  rather  to  be  termed  a  pond,  for  a  stone  could  easily  be 
tlirown  across  it.  We  stood  on  a  low  cliff  overhanging  it  on  the 
side  fiom  wliich  the  wind  drifted  away  the  stitling  vapours 
exhaled  from  it,  and  threw  stones  into  the  pond  of  melted  rock 
below.  A  low  cliff  bounded  the  expanse  nearly  all  round.  At 
the  base  of  this  cliff  opjjosite  us,  in  three  places,  a  violent 
surging  was  constantly  taking  place,  the  melted  rock  being 
thrown  up  high  above  the  cliff  by  violent  discharges  of  gas  from 

^  below. 

B       The   melted  rock  was  thrown  against  the  base  of  the  cliff 
in  waves  which,  as  they  surged  against  it,  nuide  a  noise  like  that 

I  of  waves  of  the  sea  beating  similarly  against  rocks.  Tlicre 
Beemed  no  tenacity  in  the  melted  lava,  it  splashed  al»out  just 
like  water.  As  the  waves  fell  back  from  the  bases  of  the  cliffs, 
•  pendent  coagulations  of  lava  were  formed  for  an  instant,  and 
hung  in  the  glowing  cavities  like  icicles,  but  were  remelted  in  a 
moment  by  the  returning  wave^ 

The  waves  when  thrown  up  were  glowing  brightly  with  heat 
The  lake,  itself,  was  cr»vered  with  a  thin  black  scum  of  coagu- 
flated  lava  with  red-hot  cracks  in  it,  and  the  whole  scum  moved 
Lglowly  round  under  the  influence  of  tlie  ebullition  taking  place 
at  one  side  as  described. 

Close  by  was  another,  but  smaller  pond,  w^here,  however  the 
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churning  up  of  the  lava  was  more  violent.  It  occnmed  here 
also  aa  in  tlie  other  pond,  at  the  hoses  uf  the  law  boimdiug  cMii 
only.  Tlie  waves  dashed  against  the  cliifs,  threw  their  spray 
higli  into  the  air  above  them,  and  the  wind  carried  part  of  thia 
spmy  over  the  edges  of  the  cliffs,  so  as  to  fall  ou  the  hard  lava 
platform  above. 

The  spray  masses,  cooling  as  they  fell,  tbnned  in  their  truck 
the  threads  known  as  "  Pele's  hair,"  like  fine-spun  green  glass. 
Many  of  the  threads  could  be  picked  up,  each  with  the  small 
luasH  of  han.Iened  lava  still  attached.  These  fallen  masses  are 
closely  like  drops  thrown  out  of  a  pitch-pot.  Some  were  nearly 
pear-shaped.  Others^  which  had  reached  the  ground  before 
setting,  or  when  only  partially  set.  had  coiled  up  into  vonotu 
forms  as  they  fell,  but  nearly  all  showed  an  upright  fine  point, 
where  a  hair  had  been  attached  to  them, 

Pele's  hairj  thus  formed,  drifts  away  with  the  wind  and  bangs 
in  felted  masses  about  the  roclcs,  and  the  birds  sometimes  gather 
it,  and  make  their  nests  entirely  of  it. 

Between  the  two  ponds  was  a  lava  fountain,  the  one  which 
had  been  seen  playing  the  night  before,  but  was  now  quiet,  A 
lava  foimtain  is  a  tall  hollow  cone ;  an  extingxiisher  as  it  were, 
with  a  hole  at  the  summit,  which  is  built  up  of  suooeBsiva 
jets  of  lava  thrown  out  of  a  hole,  and  hardened  one  over  the 
other. 

The  surface  of  the  cone  looks  as  if  built  up  of  small  masses 
of  pitch  tlirowu  ou  to  it  hap-hazard  one  over  another. 

As  tlie  mouth  of  the  cone  contracts,  the  jet  is  thrown  higher 
and  liightT,  and  the  spray  falling  all  around,  covers  the  lava 
platfoiiu  around  with  congealed  drops  of  a  lava  rain,  as  it  were. 
Each  of  these  drops  forms,  like  the  spmy  from  the  waves,  a  Pule's 
hair.* 

Over  one  of  the  ranges  of  low  cliffs  in  the  crater,  a  cascade 
of  lava  Lad  poui'ed,  and  cooling  and  setting  as  it  flowed,  hod 
been  drawn  out  into  long  ropes  and  rounded  ridges  which  were 
twisted  one  over  another,  and  formed  a  curiously  gnarled  and 
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*  Mr.  H.  C.  Sorhy,  F.B.3.,  had  come  to  the  conclusioD  from  the 
observattouB  on  furuac«  alag  that  Pele's  hair  was  probably  funued  ia  Chtf 
manner  with  globules  attached.    "  Nature,"  Vol.  XVL 
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«ted  maas.  Everywhere  were  complex  ripple  marks  sharply 
^  moulded  in  the  rapidly  setting  melted  mass. 
H  All  over  the  lava  surfaces  were  to  be  met  with  bubbles, 
HsQELny  of  them  loi^e,  4  or  5  inchea  across,  blown  lu  the  surfuce 
Hof  the  hot  lava  by  the  eacapiug  gasea,  aud  itow  set  and  co%'ercd 
Bbj  convex  films  of  thin  transparent  lava  like  thin-blown  green 
^bottle-gloss. 

1  The  following  is  an  account  of  a  gre-at  eruption  of  Matma 

^boa,  which  has  occurred  since  our  visit,  taken  from  the  "  Times  " 

of  April  3rd,  1877.      "Hawaiian  Volcanoes.— The  '  Honohdu 

Gazette/  states  that  in  the  last  90  years  tliere  have  been  10 

great  eruptions  on  Hawaii.    That  of  Februaiy,  1877,  is  the 

eleventh  of  the  seritis.     On  the  14th  of  that  month  Mauna  I-oa, 

which  is  nearly  14,000  feet  high,  sent  out  an  immense  volume 

of  smoke  that  rose  to  a  height  of  16,000  feet,  and  spread  out, 

darkening  the  sky,  over  an  area  of  100  square  miles,  aud  then 

a  stream  of  lava  started  down  the  mountain  sides,  but  the  source 

dried  up  at  the  end  of  six  houis,  and  the  eruption  ceased.     The 

sight  was  grand  while  it  lasted     Mr.  C.  J.  Lyons  writes  from 

Wainea  that  the  columns  of  illuminated  smoke  shot  up  with 

J     such  velocity  that  the  first  5,000  feet  were  passed  inside  of  a 

Bminute.     Ten  days  afterwards,  early  on  the  24th  of  February, 

Vthere  was  a  submarine  eruption  bO  miles  from  Mauua  Ixm,  iie^r 

m  Kealakeakua  Bay.     Flames  were  thrown  up  from  the  sea,  and 

numerous  jots  of  steam  arose  on  a  line  about  a  mile  long,  whore 

the  sea  was  from  150  feet  to  400  feet  deep,  as  if  the  crust  of 

L^rock  under  the  sea  hod  been  broken  in  a  tissuxe  to  let  the  inter- 

^P&al  fires  out.     In  many  places  lumps  of  lava  were  thrown  up, 

and  it  was  so  porous,  somewhat  like  pumice-8t»)ne,  that  while 

hot  it  floated  away,  but  sank  as  soon  as  it  became  cold  and 

flatnrated  vnih  water.     Another  rupture,  doubtless  a  cdntinna- 

tion  of  the  submarine  fissure,  was  traced  inland  from  the  shore 

nearly  three  miles,  varying  in  width  from  a  few  inches  to  3  feet 

In  some  places  the  water  was  seen  ]>ouring  down  the  opening 

into  tlie  abyss  below,  food  for  the  tiery  element    A  severe 

rarthquake-shock  was  felt  by  tlmso  living  at  Koawaloa  aud 

Keei  during  the  night  of  the  emption." 

The  characteristic  goils  of  the  Hawaiaufl  were  not  the  Sun 
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and  Moon  and  ocean  gods  which  they  had  in  common  with 
other  PolyTiesians,  but  the  offspring  of  the  active  volcanos,  the 
Goddess  Pele  and  her  train.  I  sounded  our  guides  to  see 
whether  they  liad  still  any  reverence  for  Pele,  the  ancient  god- 
dess of  the  mountain,  but  apparently,  according  to  the  teachinx 
of  the  missionaries  I  suppose,  Pele  and  all  other  Deities  of  oM 
Hawai  were  completely  identified  in  the  guides*  minds  with 
the  Devil  of  Scripture.  There  are,  however,  I  was  told  on 
good  authority,  plenty  of  Hawaians  still  existing,  who  have  a 
lurking  reverence  for,  or  fear  of  the  old  gods. 

It  cannot  but  be  a  source  of  regret  that  more  of  the  old 
Hawaian   gods   were   not    preserved,    and   sent    to    European 
Museums,   instead  of   having   been  burnt    and   destroyed,  a 
course  which  the  missinnariea   found  necessary.     Of 
them,  there  remain  only  imperfect  drawings. 

One  of  the  ornaments  of  the  Hawaians,  well-known  to 

logiats,  is  a  pendent  of  a  curious  shape, 
something  like  that  of  a  fish-hook  II 
is  usually  cut  out  of  a  Sperm- Whale's 
tooth,  and  is  worn  by  both  men  and 
women,  suspended  round  the  neck  by 
means  of  a  necklace  composed  of  small 
strands  of  plaited  hmuan  hair.  The 
reason  for  the  peculiar  form  of  the  or* 
uament  has  not  been  understood.  I 
believe,  from  the  examination  of  vorioui 
drawings  extant,  representing  the 
ancient  temples  of  the  Sandwich  Is- 
lands, that  the  hook  represents  a  sym- 
bol for  the  head  of  a  god. 

In  Ellis's  account  of  the  Sandwich 
Islands,  is  a  figure  of  the  Hare  o  Keave,  or  House  of  Keave,  the 
sacred  depository  of  the  bones  of  departed  kings  and  princes,  at 
Honaunau  m  Hawai.*  Besides  the  obviously  human-like  gods, 
represented  as  set  up  around  tliis  building,  there  are  also  shown 
in  the  sketch  posts  of  wood,  near  the  tops  of  which  are  carved 

15a.     By  Wniiwa 
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*  "Narrfitive  of  a^Tour  through  Hftwai,  &c,"  p 
Ellifl.  2]id  Jul.    L.ondou,  Fialiei*  &  Sun,  18S7. 
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OOT,  cresoeni-Bhaped  objects  surmounted  by  straight  continuatioiis 
of  the  posts. 

The  gods  are  all  shown  with  widely-open  mouths,  so  that 
^heir  faces  assume  a  sort  of  crescent  shape,  and  on  comparing 


vooani  ooM,  nan  aLui*!  iKBTcn  or  ti»  kabs  »  suvs. 
'  llw  ffTadaHoM  Iroa  tbc  lonn  of  tlui  humui  face  lo  that  of  the  cnHent  or  hook. 

them  with  the  posts  in  question,  it  seems  almost  certain  that 
these  latter  really  represented  also  gods'  faces,  according  to  a 
sort  of  conventional  mode  of  rendering  them,  or  symbolic 
representation.  Some  of  the  images  with  well-murked  human 
figores  are  shown  with  tall  feather  crowns  on  their  heads,  and 

» together  with  them  am  figures  with  a  mere  crescent,  to  represent 
the  face,  yet  wearing  exactly  similar  crowns.     One  image  has  a 
simple  crescent  to  represent  the  head,  closely  like  that  of  the 
llook-onmment. 
^       A  further  figure  of  a  Sandwich  Island  Deity,  also  from  the 
Hvrritings  of  Mr.  Ellis,*  bears  out  this  conclusion}  as  doe^  also  one 
~  of  U»e  plates  of  Captain  Cook's  "Third  Voyage.'t  in  which  Cook  is 
shown  seated  at  the  base  of  a  wc»oden  idol,  in  order  that  he  may 
be  worsliippud  by  the  sacrifice  of  a  pig.     The  itlol  is  post-like  in 
appearance,    and  with    a   wide    crescent-shaped    opening    for 
a  mouth.     No  doubt  many  of  these  post-like  images  were,  when 
in   use,  decorated  with  ornaments  and  cloths,  and  thus,  as  in 
Tahiti,  mode  to  look  more  human  in  appearance. 

P*  " Xorriitive  of  a  Tour  through   Hawai,  &c' p.  437.     By  WiUiaun 
EUis.     2nd  Ed.  Londou,  Fibber  &  Sou,  1627. 
t  "  A  Voyage  to  the  Pacific  Oc«im."     PL  W),  Vol.  Ill,  p.   13.    Cook 
King.    London,  G.  Nicol,  178A. 
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Tlie  Hawaian  gods,  made  of   wicker-work,  covn^ 
feathers,  sliow  a  simDar  curving  inwards  of  the  face.     I  give  a 
rough  sketch  of  one  in  the  British  Museum  collection*     In  oue 


1  s 

BAWAUJI  OOD*. 
I  ftitd  3  Hcftdi  of  goAa  mad«  of  wlckenrork,  covered  with  fe&thfn.    1  9rom  **Co6k*»T%M 
VoriffS**:    2  Sluiob  of  a  ipedawo  in  tii«  Brltiati  Xtueam;  S   Xnclra  god.  «[|M 

from  EllU*i**NamUTC.** 

figured  in  "  Cook's  Voyages,"*  the  face  is  entirely  hollowed  cmt, 
and  the  eyes  are  Iwme  on  small  Haps,  projecting  from  the  hook- 
shaped  back  part  of  the  image,  which  mainly  represents  the 
well-known  crested  helmet  worn  by  ancient  Hawaian  waniots. 

In  some  instances,  the  hollow  crescent  form,  as  representative 
of  the  face,  seems  to  have  been  arrived  at  by  an  enunnoas 
increase  in  the  size  of  the  mouth ;  in  others,  as  in  the  case  of  the 
wicker  image  juat  described,  by  a  hollowing  uut  of  the  face 
altogether ;  the  mouth  here,  though  large,  not  being  widened  ao 
as  to  encroach  upon  the  whole  area  of  the  face.  Since,  in  the 
worship  of  the  gods,  food  was  placed  in  the  mouths,  the  moutha 
may  have  been  gradually  enlarged  as  the  development  of  tbe 

•  "A  Voyage  to  tlie  Pacific  Ocean."      PI.  67,  fig.  4.    Cook  aud  King. 
London,  G.  Nicol,  1786. 
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;ion  proceeded,  in  ordur  to  contaiu  laiger  aud  larger  offerings, 
the  head  iti  tlie  wicker-work  image  may  have  been  hollowed 
for  a  aimilar  purpose. 
All  voyagora  who  saw  the  Hawaiuu  iinagus,  BpcaJi  of  their 
huge  moutha.     Liaianaky,  evidently  describmg  tlie  same  imagei 


thoBe  figured  by  Kills,  says  that  sume  o:  ihem  l>ear  huge 

looks  of  wood  ou  their  heads,  and  have  niuutliH  rtniching  from 

to  ear.*     In  the  accompanying  figure  of  the  burial-place  of 

*  "  A  Voyftije  Round  the  WorUl  in  th^  ywiri  lft03»  4,  ft,  and  6,"  pp. 
ki06-107.     Hy  Uruy  Liaitiiuky.     Lundon,  1814. 
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the  Hawaian  kings,  the  p:od  on  the  left  hand  shovs  an  e: 
ordinary  development  of  mouth.* 

The  Hawaians,  in  common  with  other  Polynesians,  recognizal 
ft  Moon  Goddess,  "  Hina."  The  crescent-shaped  faces  figured  bv 
Ellis,  look  almost  as  if  they  might  possibly  have  represented 
such  a  Moon  Goddess ;  hut  there  seems  to  be  no  evidence  in 
favour  of  such  a  conjectui'e. 

With  regaid  to  the  hook-shaped  ornament.  Cook  wriUa: 
"  Both  sexes  adorn  themselves  with  necklaces  made  of  small 
hlack  cortl.  like  our  hat  string,  often  above  a  hundred-fold, 
exactly  like  those  uf  Wateeoo;  only,  that,  instead  of  the  two 
little  bolls,  on  the  middle  before,  tliey  fix  a  small  bit  of  wood, 
stone,  or  shell,  about  two  inches  long,  with  a  broad  hook,  torniog 
forwai-ds  at  its  lower  part,  well  poli3hed."t  "And  sometimes i 
small  human  image  of  bone,  about  three  inches  long,  n 
polished,  is  himg  round  the  neck." 

Captain  King  WTites:  "  Both  sexes  wear  necklaces  made 
strings  of  small  variegated  shells,  and  an  ornament  in  the 
of  the  handle  of  a  cup,  about  two  inches  long,  and  half  an  inch 
broad,  made  of  wood,  stoue,  or  ivory,  finely  polished,  which  \i 
hun^  about  the  neck,  by  fine  threads  of  twisted  hair,  doubled 
sometimes  a  hundred-fold.  Instead  of  this  ornament  some  of 
them  wear,  on  their  breast,  a  small  human  figure,  mode  of  baoe, 
suspended  in  the  some  manner.^ 

The  form  of  the  ornament  was  thus  a  matter  of  invaiiable 
usage  ah'eady  in  Cook's  time.  No  similarly  formed  ornament 
appears  to  occur  in  any  other  Polynesian  Island.  Nearly  aU 
examples  of  the  ornament  in  museums  are  of  Sperm- Whale  ivory* 
I  have  seen  one  wooden  one ;  but  none  of  stone.  They  seem  all 
closely  alike  in  form ;  but  in  the  British  Museum  and  ChxistT 
Collections,  there  are  necklaces  made  of  a  number  of  small  Uook- 
ornaments  strimg  on  the  same  strands  side  hy  side. 

From  the  accounts  cited  it  appears  that  himian  figures  were 

*  The  figures  extant  of  this  Mor&i  vary  very  much,  no  doubt  putl; 
because  tokeu  lit  (iifferent  times.  The  one  in  "  Byron's  Voyiige^"  wh«n 
compared  with  Ellis's,  seema  however  to  be  aimply  excoHttroly  bMQya&d 
carelessly  drawn. 

t  "Cook's Third  Voyiige,"  Vol.  IT,  p.  232. 

I  Ibid.,  VoL  III,  pp.  134-135. 
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worn  in  the  same  manner  as  the  Hook-firnuraent,  as  if  the  one 
ornaiueut  were  a  substitute  for  the  other.  The  Hawaians  hahi- 
tually  carried  their  gods  to  battle  -with  them,  and  in  the  plates 
of  "  Cook's  Voyages  "  several  deities  are  repn^sented  us  bonie  in 
each  fully  manned  canoe.  Hence  it  Beems  probable  that  the 
people  would  wish  to  carry  a  representation  of  a  god  constantly 
with  them,  and  the  comparison  of  the  form  of  the  Hook-ornament 
with  that  of  the  recent-shaped  and  hollow-faced  images  of  gods, 
seems  to  leave  little  doubt  that  the  hook  represented  the  head 
of  a  god ;  and  thus  as  a  religious  emblem,  suspended  round  the 
neck,  corresponded  to  those  in  vogue  in  the  case  of  so  many 
other  religions.  It  may  thus  well  be  compared  to  the  well-known 
jade  "Tikis"  of  New  Zealand,  similarly  worn,  which,  however, 
represented  ancestors  and  tutelary  deities  rather  than  j^ods.* 

It  must  have  been  a  matter  of  great  labour  to  work  hard 
ivory  or  stone  into  the  form  of  the  Hook-ornament.  The  curves 
in  all  examples  seem  to  correspond  closely ;  and  there  is  a  ridge 
on  the  outer-cur\'ed  surface  of  the  liook,  wliich  appe^irs  to 
represent  tlie  creat  of  the  helmet.  The  necklace  and  ornament 
is  termed  in  Hawaian  "Lei  palaoa/*  simply  *  whale's  tooth" 
necklaca 

These  speculations  as  to  the  meaning  of  the  Hook-ornament 
will,  I  hope,  ebcit  further  information  on  the  subject.  General 
Liinc  Fox  has  rerjdereJ  familiar  to  ethnologists  the  curious  tran- 
sitions of  form  which  repi'esentations  of  Uie  Imman  faces  may 
undergo  in  savage  decoration  under  the  process  of  successive 
copyings.  The  details  of  the  representation  gradually  dwindle 
away ;  a  mere  simple  transverse  crescent  remains  to  represent 
the  entire  face  of  a  man  on  some  of  the  paddles  of  New  Irelandf 

Many  similar  degenerations  of  form  in  copying  of  decora- 
tion are  well  known  ;  and  a  well-marked  instance  is  to  l>e  seen 
iu  the  crockets  on  the  pinnacles  of  the  Bodleian  Library  at 

**  Tlie  origin  of  Uttooiug  iu  PotyneaiA  k  supposed  pooaibly  to  have 
from  t})o  desire  to  mark  the  Ixjdy  p«rmuueutly  with  the  figure  of 

tutelary  deity.  Waitz,  "  Aiithrnpologiu  der  NaturvOlker,"  (i*"  Th. 
Leiprift  IB72, «.  34-35. 

t  OeuenU  A.  Lane  Fox,  F.R8.,  "Addreas  to  tike  Dvpartinent  uf 
Aatbropology.**    Boport  of  the  Britiali  Aflsociatioii,  1672. 
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Oxford.  Towards  the  bases  of  tlie  pinnacles  the  crockcte  tre 
carved  in  the  form  of  well-defiue<i  gurgoyle-liku  animals,  with 
open  mouths ;  but  in  tracing  the  successive  crockets  upwards 
the  shape  is  seen  to  degenerate  grndtially  in  each  until  towards 
the  tops  of  the  pinnacles  the  crockets  have  merely  a  sort  of  scroll- 
form,  the  origin  of  which  could  not  possibly  be  guessed  if  it  were 
looked  at  separately. 

It  seems  probable  tliat  a  very  lai^e  proportion  of  what 
appears,  in  savage  art,  to  be  mere  simple  pattern  omamenU- 
tion  is  in  n?ality  derived  originally  from  degeneration  of  outline 
drawings  representing  natural  objects.  The  lowest  savages,  saeb 
as  the  Australians,  excel  far  more  in  their  drawings  of  animala 
and  men  thnn  in  their  pattern  ornaments  on  their  weapons,  and 
the  earliest  attempts  at  art  known  are  drawings  of  animals,  such 
as  the  well-known  one  of  the  Mammoth  cut  on  its  own  ivory 
by  contemporaneous  man. 

At  Hilo  I  obtained  from  some  natives  a  short  stone  club,* 
whicli  appears  to  have  been  liitherto  unknown  as  a  Sandwich 
Island  weapon,  and  is  inten^sting  as  approaching  in  some  par- 
ticulars the  NeM*  Zealand "  Mere."  It  is  made  of  basalt,  with  ca^^ 
fully  ground  surfaces,  and  is  about  10  inches  in  length.  It  is 
cylindrical  in  form  with  three  sharp  edges  at  the  striking  end. 
and  was  slung  to  the  wrist  by  a  string  i>asscd  through  a  hole  st 
one  end.     It  was  called  "pohaku  newa,"  "stone  club.** 

My  attention  has  been  drawn  by  my  friend  Mr.  A.  W.  FrankB. 
F.RS.,  to  the  resembliince  between  the  Ilawaian  images  of  gods 
and  the  New  Zealand  human  images.  The  accompanjiog 
figures  are  given  for  comparison.  It  will  be  seen  that  there  ia 
in  tliem  a  similar  extraordinary  increase  in  the  size  of  Um 
mouth,  which  encroaches  upon  and  renders  insigniBcant  the 
remainder  of  the  hea<l.  Mr.  Franks  is  of  opinion  that,  as  far  ba 
regards  the  special  development  of  art,  and  forms  of  implements 
of  use  amongst  the  New  Zealandcrs,  that  people  are  nearly 
allied  to  the  Hawaians,  certainly  more  nearly  so  than  to  the 
Samoans,  from  colonists  of  which  race  Hall  supposed  that  the 
Afaoris  were  spmng.     The  stone  adzes  of  the  New  Zealanden 


•  n.  N.  Mowlev,  *'  Not«  on  Stone  Club. 
Inst.  1877,i>.  .V2,  PL  XVIU. 


JoumKl  of  Aotliropologioftl 


i 


I 


THE  SANDWICH   ISLANDS. 


511 


are  of  the  same  form  as  those  of  tlie  Hawaians,  and  both  differ 
for  example  from  those  of  Taliiti. 


I 


«raw    UULAKD    WOOD  CASTIIifa    OT  auMAV    HKAO. 

1^  them  uw  hut*  f^*  ot  iHp  noBth.  tnm  vhlrb 
tb«<  feoniruo  la  ktd  haiijriDft  down.  (From  tbo 
■trvtrtm*  of  m  csmm  la  Ui*  AaHiboImo  Miuctin^ 


nvw  asAuunt  vnmt  rAiiviMn  or 

■I'UAM  mtAP 
To  abow  die  lar|ri>  ilse  of  th«  nouth 
and  voaraTiif  «f  Um  (m«.    (I^rtnn 
a  apMiom  tn  Ibo  BriUah  Mumob.) 


The  affinities  of  the  New  Zealand  langoage  appear  to  show 
that  the  ancestors  of  tlie  Maoris  reached  New  Zealand  from 
Raratonga,  and  it  appears  that  Ha^iuki,  the  distant  land  of 
which  their  tradition  spoke,  is  the  religious  name  of  the  mythi- 
cal land  of  origin  of  the  whole  Polynesian  race,  not  to  be  iden- 
tified with  any  particular  island.* 

The  well-known  posts  with  images  carved  on  their  tops,  set 
up  in  the  fences  around  New  ZeaJaud  houses,  may  well  be 
compared  witli  the  somewhat  similar  posts  set  up  round  the 
temples  in  the  Ha\('aian  group.  In  many  cases^  rough  blocks  of 
wood  on  tlie  tops  of  the  New  Zealand  posts,  evidently  represent 
the  carved  figures  with  which  tlie  other  posts  associated  with  them 
are  surmounted,  in  the  same  way  as  the  crescent- 8hai>ed  notches 
in  the  Hawaian  posts  represent  heads  of  gods.  In  New  Zea- 
land, however,  images  of  the  actual  gods  were  not  made  or 


♦  **  Die  Iniieln  de«  StiJl^n  OoeauL" 
[^rohber^',  l«75.     1.  Th.,  a.  312. 


C.  "R.  Heinickts.     Leipzig,  Paul 
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worshipped  ;  the  images  made,  represented  ancestors  or  tutelaij 
deities  only. 

There  were,  according  to  the  Grovemment  census  of  DecemhcJ, 
1872,  438  lepers  at  the  leper  estabUshment  in  the  Island  of 
Molokai.  There  can  be  no  douht  that  the  races  inliabiting  all  the 
isolated  Polynesian  Islands  must  have  sprung  originall}^  from  a 
veiy  small  stock,  which  arrived  there  probably  hap-hazard  in 
canoes,  or  possibly  sometimes  in  larger  vessels.  Hence  the  races 
must  have  been  produced  by  close  interbreeding,  and  only  veiy 
rarely,  if  at  all,  can  any  extraneous  blood  have  been  interfused 
by  the  arrival  of  further  waii's. 

May  not  this  circumstance  be  connected  in  some  degree 
with  the  extreme  liability  of  the  Sandwich  Islanders  to  the 
attacks  of  leprosy  ? 

A  similar  close  interbreeding  must  have  occurred  in  the  cose 
of  the  animals  and  plants  inhabiting  isolated  islands.  No  doubt 
many  islands  may  have  been  colonized  by  plfints  which  have 
sprung  from  only  a  single  seed  transported  by  birds,  or  other- 
wise. Similarly  no  doubt,  all  the  birds  of  a  species  present 
in  an  island  or  group,  may  have  in  many  cases  been  the  produce 
of  a  single  pair ;  at  all  events  they  must  certainly  have  often 
been  the  produce  of  very  few  pairs ;  such  interbreeding  would 
be  expected  to  have  left  its  mark  on  insular  Horas  and  faunas. 

The  Cxovemment  Library  at  Honolulu,  contains  a  splendid 
collection  of  Voyages  and  Travels  relating  to  the  islands,  Atul 
also  of  sumptuous  illustrated  works  on  Natural  History,  mostly   ■ 
from  the  library  of  the  lute  Mr.  Harper  Pease,  the  Conchologi«t    " 

For  a  Catalogue  of  variouB  works,  iucladiog  Zoological,  Geological  Kod 
BotaniciU  treatises  relating  to  the  Sandwich  lahuida,  see  Catatognc 
d'Ouvrages  reUtives  aux  Ilea  Hawai,  par  William  Martin.  Paiia,  ChaUjuacl 
Ain^f  Bue  dea  Boulaugera  dO,  1867.  The  List,  which  forms  a  Bomewliit 
thick  octavo  volume,  is  not  by  any  means  complete,  but  oontAina  an  tm- 
meuse  amount  of  iufumialiun. 

For  the  Land  Shells,  see  Harper  Pease,  "  On  Pol^iicaian  Ijuid  SbeUa* 
Proc.  Zool.  Soc,  1871,  p.  449. 

For  a  detailed  account  of  the  Volcanoes  and  their  (fcologicaj  I'beno' 
mena,  see  W.  T.  Brigliam,  "  Notes  on  Uie  Volcanic  Phenomena  of  the 
Hawauui  I^^lauds."  Memoirs.  BoBton  Soc.  Nat  HisU  Vol.  I,  p.  341 ;  ibid., 
p.  664.  Also,  J.  W.  Nichol,  F.R.A.S.,  "  Note  on  the  Volcanoei  of  the 
Hawaian  Islundf/'  Proc.  R,  Soc.  Edtp.  1676-76,  p.  113. 
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TAHITI.    JUAN  FERNANDEZ. 

>2>eath  of  Kudolph  Von  WiUeiuoev  Suliiu.    S<;ieutitic  Papers  and  Joiim&U 
left  liy  Hiui.     Papeete.     Excui-siou  iuto  Uie  Mouutaina.     Fly-Fiahing 
;in  a  MouiiUiii  Stream.     Uaea  uf  tlio  Wild  Baxiana.     VegetattuD  Cum- 
nrniuly   of   Ferns.     Camping  at   Night,     TaUitiou    Mountiiiu 
Lap      Ascent  to  4,CXK)  feet  Altitude.     Petreb  Neatiiigftt  this  Height 
Their  PoMible  lufiumicu  in  Uitttributiou  of  PlaiiU.     Ignorance  uf  tlic 
Nativen  Ooncurning  thu  MoitntAiuH.     Moic  of  AltemAtion  of  Geueni- 
tioufl  in  the  Mu«hnx>m  CuraL     Structure  of  MiIIept>rH,     Structure  of 
th&>  StjIaMteridii'.      Catching  LiuhI-CVuIis.      Tahitta.u    Natiun&l    Air. 
Juau    Keniaudez.     Prepoudcniuce   of  Fenw.     Deatructiou  of  Trees. 
Oimuem  Oiilt-nsiuw     Coi»picuo\»H  FIowctb.     Humming  Birda  of  tlie 
l»hind.     Tbcir  Fertilizniiou  of  Klowers.     Smallucanof  thr  Island  Com- 
pared   with    the    Number    of    Endemic    Forma.      Kndeinic    Palm. 
l>endrO0eris. 

TalUtl.      aoclrty  lalaatfa,  Bcptembcr  Mtk  to  October  artf.  IHlft. — 

Tlje  voytige.  to  Tahiti  occupied  a  nioiitii.  It  wna  painfully 
impressed  upon  the  uieuiories  of  us  hII  Viy  the  death  of  Vou 
Willemoes  Suhm,  which  \ras  caused  by  a  rapid  and  virulent 
[•ttack  of  erysipelas.  Kudolph  von  Willemoes  Suhm  had  been, 
ibefore  he  joined  the  "Challenger"  Ex|>ediUon,  aauiHttint  to  the 
illustrious  Professor  von  Siebold  of  Munich.  Ho  had  dia- 
tinguished  hiiuscLf  by  his  researches  as  a  naturalist  before  he 
joined  the  "  Challen><;er."  A  list  of  his  papers  published  during 
[the  voyage  will  be  found  at  tlie  end  of  this  l»ook,  as  well  as  a 
f reference  to  a  collection  of  his  lettera  published  in  German  aflej 
lis  deatli. 

He  left  many  descriptions  of  animals  and  drawings,  some 
[complete,  others  only  partly  finishetl.  They  compn-hcnded 
tAbont  72  plates  of  octavo  size  and  a  few  drawings  of  larger  gize. 
Amongst  these  there  are  13  of  Annelids,  mostly  from  the  deep  sea. 
About  !ji)  are  of  Crustacea,  including  live  showing  Uie  develop- 
ment of  Ewphaxiaia   complete   from   the  Nau^tlius  stage ;   aix 
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illustrating  the  development  of  tM^o  species  of  Sergestes, 
three  on  the  development  of  Ajuphion.  Four  are  of  Pt^rupods. 
One  of  these,  labelled  by  Von  Siihra  as  Chionider  PUropod,  k  a 
most  roniarkable  form,  with  lai*ge  eyes  lK3nie  on  long  slalka. 
Von  Suhm  was  nncertain  whetlier  it  was  to  l>e  regarded  as  the 
larva  of  a  new  form  of  Cepholopod.  It  has  two  fums  only, 
apparently  homologous  with  the  tentacu^r  arms  of  I>ecq)od 
Cephalopoda. 

fiesiiles  these  drawings  Von  Suhm  left  two  closely  written 
volumes  of  zoological  journal  in  German  and  one  volume  in 
English.  It  is  to  be  hoped  that  the  German  journal  will  be 
puhlislied  in  due  courea  It  cannot  but  contain  much  most 
valuable  matter.  Besides  this  work  Vou  Sukm  constantly  kept 
during  the  voyage  the  tabidar  record  of  the  results  of  the  deep- 
stra  <ircdging  in  an  official  book  which  was  called  the  Stanou 
Book. 

Von '  Sidim  had  been,  when  a  boy,  an  ardent  collector  of 
birds,  aud  some  of  his  tirst  publications  were  on  European  binis. 
He  took  constant  interest  in  bii'ds  during  the  voyage,  and  bis 
last  excursion  on  sliore  was  at  Hilo,  Hawai,  in  pursuit  of  the 
interesting  endemic  birds  of  the  islands  with  a  native  guide 
Almost  the  last  notes  that  he  >vrote  were  some  on  the  Sandwich 
Islands  relating  especially  to  the  birds. 

I  sat  with  him  during  the  whole  of  the  "  Challenger"  voyn^, 
working  day  after  day  with  the  microeoojw  at  the  same  table. 
I  am  very  greatly  indebted  to  him  for  information  in  »I1 
branches  of  zoology,  and  especially  in  the  matter  of  zoological 
literature,  of  which  he  had  a  most  comprehensive  knowledge.  I 
also  learnt  very  much  from  him  in  the  way  of  method,  and  1 
feel  that  T  shall  always  remain  indebtt^l  to  liim  for  a  decidedj 
push  on  in  my  general  scientihc  training. 

He  was  a  most  indefatigable  workej.    He  was  full  of  hope 
for  the   future,  and,   no   doubt,   cimld  he   have    publishe^l 
journal  himself,  wo\ild  have  established  a  reputation  as  a  man 
scienoe,  which  would  have  been  far  greater  than  that  which 
most  deservedly  possessed  at  the  time  of  liis  death. 

The  harbour  of  I'apoete  in  Tahiti  was  reached  on  Septerahw^ 
18th. 
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The  beauty  of  Tahiti,  as  seen  from  the  sea,  is  not  to  be  over- 
mtcd.  It  fonuK  a  most  striking  contrast  to  the  biiiTen-looking 
Oahu.  One  of  the  first  sij^'hts  I  saw  nn  landing  was  a  party  of 
Frtiiichmen  starting  otV  into  the  mountains  to  slioot  wiUI  \)\g3, 
Ono  of  them  was  laden  with  long  French  loaves.  Another  led 
a  d ejected -lookinj^  mongrel  dog  by  a  large  mpe  tied  round  its 
neck,  and  a  third  had  his  body  encircled  by  the  usual  huge  hom, 
without  the  assistance  of  which  a  Frpnchiuan  cannot  go  out  shoot- 
ing even  partridges  at  home.  I  little  exjwcted  that  so  nnich  of 
Parisian  maunere  would  not  have  worn  ofl'at  the  distant  Tahiti. 
l*bo  Tahitiaus  appeared,  as  far  as  could  be  judged  from  so 
^Lshort  an  acquaintance,  to  disbke  their  French  rulers,  and  seemed 
^■to  like  Englislimeu  all  the  more  by  contrast.  Some  natives 
^l^rew  suspicious  and  less  friendly  at  once  because  they  found 
^Kthat  I  could  speak  French.  Possibly  if  the  English  were  in  the 
^^position  of  rulers  they  would  lose  their  popularity,  llie  ualivea 
I  have  renuuiu'd  mostly  Protestants,  notwithstjinding  the  efforts 
^b«f  Koman  Catholic  missionaiies  during  the  French  occupation. 
^B  Tahiti  is  the  principal  colony  of  France  in  the  Pacific,  and 
^y«Ten  New  Caledonia  is  under  tho  rule  of  th»)  head  government 

at  Tahiti 
Ik  Taliiti  is  wretchedly  supplied  with  provisions.  The  Guava 
^U>aah  has  overrun  all  Uie  hiwer  country  and  revered  it  with 
^BMVttb ;  hence  tliere  is  scarcely  any  pasturage.  Cattle  are 
^^proctired  trmm  the  Sandwich  Islands,  and  it  depends  on  the  kind 
l^^of  weather  wliich  the  sailing-vessels  that  bring  them  meet 
^■with,  whether  they  are  worth  eating  or  not  when  they  arrive. 
^^  Wo  bought  fiir  the  use  of  our  mess  at  Papeete  the  moat 
tniserable  specimens  of  sheep  that  I  have  ever  seen.  They  had 
como  from  Plaster  Island  which  is  now  principally  occupied  as  A 
eep  run,  the  inhabitants  having  been  largely  deix)rted  to 
Tahiti,  where  some  of  them  are  employed  as  household  servants, 
le  men  waiting  very  well  at  the  dinner-table  in  European  dress, 
le  sheep  had  been  long  on  the  voyage,  and  were  so  miserably 
that  one  of  thorn  only  weighed  aliout  ten  pounds  when 
ed.  Pork  is  the  only  animal  food  which  is  clienp  and 
lentiful  at  Tahiti 

One  of  the  greatest  treats  to  the  natives  is  tea  and  bread-and- 
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butter.  A  Chinaman  keeps  a  restaurant  to  whicli  Tahitian  girls 
are  takwi  by  their  lovers  in  order  to  consume  these  luxoiiw. 
Wlieateu  bread  is  greatly  appreciated  by  Polynesians,  antl  a 
baker  is  one  of  the  first  tradesmen  who  finds  a  profitable  buri- 
ness  amongst  the  natives  on  any  of  the  islands  when  in  process 
of  civilization.  There  was  an  English  baker  on  Tongatabu,  lu! 
being  almost  the  only  White  retail  dealer  established  there. 
Ha  told  me  lie  sold  a  great  quantity  of  bread  to  the  natives. 

I  made  an  excursion  up  into  the  mountains  in  search  of 
plants.  Some  of  the  mountains  rise  to  a  height  of  over  7,000 
feet,  and  I  hoped  to  be  able  to  reach  a  considerable  altitude  in 
the  search  of  mountain  forms.  It  was  settled  that  at  all  event* 
I  was  to  reach  the  head  of  a  valley  called  Papeno  in  the 
interior.  I  was  pmvided  with  native  guides;  one,  an  old  iqad. 
supposed  to  be  thoroughly  acquainted  with  the  mountains. 

I  started  with  Lieut.  Channer  and  F.  Pearcey,  our  excellent 
bird  skinner  and  factotum.  The  men  carried  our  little  baggn^ 
on  the  ends  of  poles,  resting  on  their  shoulders,  like  ChineM 
cooli&q.  The  practice  of  this  method  of  carrying  has  been 
remarked  upon  as  one  of  the  many  evidences  of  the  Polynasitf 
affinity  of  the  New  Zealanders.  We  traversed  the  beautifal 
valley  of  Fataua,  close<l  at  its  head  to  the  view  by  the  inegu- 
larly  peaked  outline  of  the  mountain,  termed  by  the  Frendi, 
from  its  form,  the  "  Diadem." 

The  stream  of  the  valley  pours  over  a  high  cliff,  which  b«s 
the  valley  across  in  a  very  beautifid  waterfall  In  the  cliff 
beneath  the  falling  water  is  a  -wide  hollow,  overhung  by  thf 
rock  above,  and  in  this  Tropic  Birds  nest,  and  two  or  three  wei* 
constantly  to  be  seen,  flying  about  the  clifif  and  across  the 
deep  chasm  of  the  valley,  conspicuous  against  the  dense  gwei 
foliage  and  dark  rocks.  Vei^'  good  strawberries  were  growing 
in  a  gai-dea  just  above  the  fall  The  plants  were  moedj  in 
blossom,  only  a  few  fruits  were  ripe.  The  Mango  trees  in  the 
island  in  the  same  way  were  mostly  now  in  bloasom,  or  with 
young  green  fruit.     Tl»e  orange  season  was  just  at  its  end. 

The  stream  is  full  of  small  fish  {Dulfs  Maio)  one  of  th« 
Perch,  family.  The  fish  have  adapted  themselves  entirely  tO 
a  fresh-water  hfe,  and  rise  to  a  ily  like  trout     Captain  ThoiuiOP 
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and  the  othere  of  us  who  were  fishermen,  got  out  our  fly  rods 
and  whipped  the  stream,  catching  a  few  dozen.  The  strenm 
fails  over  the  rocks  and  stones  in  small  runs  and  stickles  just 
like  a  trout  atream,  and  the  fish  thrive  in  the  rapid  water.  I 
carrii-Hl  my  siduion  and  trout  rods  round  tlie  world  with  me,  but 
the  last  place  at  which  I  should  have  looked  forward  to  throw- 
ing a  fly  in,  was  Tahiti, 

The  first  camp  was  made  in  the  head  of  Fataua  Valley,  at  a 
height  of  about  1,600  feet,  amongst  the  "  Fei'*  or  wild  Plantain, 
Mma  uranascopu^,  a  species  which  occurs  also  in  Fiji  and  elne- 
where  in  Polynesia  according  to  Seemann,  though  I  do  not  know 
whtither  thn  fruit  of  the  wild  plaut  is  equidly  j^ood  in  other  places 
to  that  of  Tahiti.  The  plant  is  closely  siiuilar  in  appearance 
to  an  ordinary  lai-go  Banana  tree,  but  the  largo  bunches  of  fruit 
instead  of  hanging  down,  stand  up  erect  from  the  summit  of  the 
stem.     They  are  bright  yellow  when  ripe. 

A  fire  is  lighted  and  a  bnnch  of  these  wild  bananas  is  thrown 
into  it.  The  outer  skin  of  the  fruits  becomes  blackened  and 
charred,  but  when  it  is  peeled  off  with  a  pointed  stick,  a  yellow 
floury  interior  is  reached,  wliich  is  most  excolltMit  eating  and 
like  a  mealy  potato.  Tliis  is  one  of  the  very  few  plants  which, 
growing  spontaneously,  and  in  abundance,  affords  a  really  good 
and  Butticient  source  of  food  to  man.  Ilarrlly  any  improvement 
cotdd  be  wished  for  in  the  fruits  by  cultivation.  It  could  not 
but  be  most  advantageous  that  the  plant  should  be  inti-oduced 
inU»  many  other  tropical  countries.  On  our  way  up  the  valley 
we  had  passed  numerous  natives,  going  doN\ii  to  Papeete  with 
,     loads  of  •'  Fei/' 

^Kata  live  in  the  mountains,  and  climb  up  and  devour  the 
pe  Bananas,  and  the  groves  of  the  ti'ees  are  traversed  in  all 
irections  by  the  tracks  of  wild  pigs,  which  likewise  feed  on  the 
tmit.     It  is  strange  that  the  pig  should  run  wdd  and  thrive, 

fnder  such  widely  dift'erent  conditions  as  it  does,  and  should  be 
ble  to  exist  equally  well  on  wild  Plantains  in  the  warm  Tahiti, 
nd  on  Penguins  and  Petrels  in  the  chilly  Crozeta.     In  this 
i     jiower  of  adaptation  it  approaches  man. 

It  had  l>eon  raining  hea\ily  during  our  walk,  and  was  still  pour- 
ing when  we  halted,  and  we  were  ail  wet  through.     The  guide.^ 
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I  was   to  reach  the  I 
interior.    I  was  proy  ^ 

Bupposed  to  l»c  tlior   I 

1  stai-ted  with    ;  I 
bii'd  skiimer  anf  ■•  ^ 
on  the  ends  e     ' 
coolies.     The  ' 

remarked  ut         ^^  the  way  led  over  several  steep  minor  ridg^ 
affinity  of        i„.  volley,  and  then  up  to  an  elevation  of  3.000 
valley  of     ,^s  reached  on  one  of  the  extix^mely  narrow  ridge^. 
liirly  p'   tic  of  Taliiti,  situate  just  to  the  wust  of  tUv  '•  Piadem.'' 
from  i  jg  ridge,  a  descent  was  made  into  the  Punai-u  Valley  by 

'^ io(  ropes  fastened  to  the  tree.^     The  precipitous  aideol 

Ihe/^loy  which  -we  thus  descended,  was  covered  at  this  alew 

V/  from  about  3.000  to  2,000   feet  altitude,  with   a  dense 

11,  composed  almost  entii*ely  of  fenis.    A  Tree  Feni 

.,.^..,..u  TahiimiM)  formed  a  sort  of  forest  to  the  exclusiou 
jjiiost  of  other  trees,  and  with  tlus  were  associated  huge  clunj|>6 
(,f  the  giant  {i:n\,Ang\opicriii  cxccUt,  and  masses  of  the  Birds-n<«i 
[Vni  [A^fhnium.  nidus).  Witli  lliese  grew  n  trailing  Scrsw- 
piiie  and  a  Dracccna,  but  tlie  three  ferns  together  tbruieJ  » 
gi-euter  proiK»rtion  of  the  entire  vegetation  than  I  have  observoJ 
to  Ixi  the  ca-se  elsewhere-t 

1  Tiu8  Blaleiii«ut  odiioorninpr  Ihc  ju^potidenuict*  ol  ferus  in  the  Ttgrt*- 


^^ 


TAHjn. 

jvvasmnde  lit  an  elovfttion  of  about  1.800 

-^  the  upper  part  of  Vminm  \\i\\i*y.     The 

^tten   their  religion  since  the  lime  of 

Hea  snid  their  pmyers  every  evening 

*<|dlecl  tojj[ethcr  out  of  the  rain,  all 

'^  the  native  family  at  the  hut 

^^  this  hut  sank  at  dayhivak 

^^  in  the  ni^ht.  aud  still 

'Yce  of  canvas  lent  us 

v^e  crept  togetlier  under 


-^ 


/ 


.  .kI^  to  cross  over  a  high  ridge  at 
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■^tempt  failed,  tlie  guides,  after  an  eleva- 

feet  had  been  toiled  up  to.  proving  not  to 

aU.     One  of  the  guiden  had  been  over  the  posn 

licfore,  but  all  he  seemed  to  know  was  tliat  he  had 

fW^    ^  stream,  so  we  afK?nt  the  day  in  wading  througli  jhhiU 
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Lberiug  over  slippery  bouldere  in  the  stream  bods,  creeji- 

\2,  under  the  ovt-rhati^nn;:  bninchos.     We  kept  making 

'^^  IH^  uj  variouB  imprarlicaiiU;  phices,  and  at  In-st  niatle  a 

^^^    descent  in   Uic  rvening  into   Uie  valley,  and   hud   to 

a  camp  ahiiost  entirety  in  the  dark,  and  iu  \ke%sy  rain, 

Wght  of  2,5t»0  feet 

kia  was  Al>ove  iJim  limit  of  the  growUi  of  the  wild  Hanamt 
nny  abundance,  bo  the  shelter  for  llie  night  was  made  of  the 
ffonds  of  the   lUnU-n<*ftt  Fern   {Asjilniinvi  nufus).     Tliefle  are 
[tougher  and  moro  durable  Uian  the  leaves  of  the  Banana,  and 
loe  are  um^d  for  i^ermiuiGnt  thatching,  but  from  their  smaller 
require  much  more  lime  in  arronj?ement. 
We  hiui  to  put  up  witli  u  very  small  hut*  wliich  sheilered 
mr  bodies  as  we  lay  down,  but  would  not  cover  our  legs,  and 
to  feel  in  our  baggage  in  the  pitch  darkness  for  our  ftiod, 
eot  it  by  tlie  help  of  the  sense  of  touch  alone.     Th«f  uufor- 
-tunate  guides  who   had  constructed  our  hut   first,  could  tind 

titm  of  Tnhtli  w  nrferretl  U)  by  THr.  WnllaM!  from  mv  MS.    '•TropiuU 
**  C.  Darwui*  ^  JotuiuU  rif  H4«e«rcfaea»"  p.  411. 
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soon  built  a  small  waterproof  hut,  with  sticks  and  the  huge  ^ 
wild  Banana  leaves.  Then  they  put  up  another  small  roof  of  , 
leaves,  and  finding  dry  dead  Banana  leaves  under  the  shelter  of  ■ 
the  freshly  fallen  ones,  soon  lighted  a  fire  under  the  roof,  and  ^ 
we  dried  our  clotlies  in  tlie  smoke  before  nightfidl,  in  the  niidal 
of  the  heavy  rain.  The  Banana  leaves  afforded  further  water- 
proof covers  for  our  clotlies  and  for  my  l^otanical  drying  paper. 

We  had  brou»^ht  no  blankets  with  us,  because  I  ^visLed  to  _ 
make  the  utmost  attempt  to  scale  the  mountains  as  far  as 
possible,  and  had  therefore  reduced  tlie  baggage  to  a  minimtiin, 
1  had  not  expected  that  we  should  suller  from  cold  as  we  did 
The  thermometer  showed,  at  about  half  an  hour  before  sunset, 
75°  F.,  about  an  hour  later,  68°*5,  at  miihiight  03^0,  at  daybreak 
H(f-5,  and  in  about  half  an  hour  after  daybreak  it  rose  to  61'5*. 
The  main  stream  of  the  valley  rumiing  past  the  huts,  had  i 
temperature  at  ilaybi-eak  of  65^*0,  having  retained  throughoul 
the  night  the  heat  of  the  former  day,  which  the  air  had  w 
rapidly  lost.  Tlie  effect  of  the  stream  on  the  climate  here,  i» 
thus  just  the  opposite  of  that  of  the  streams  of  such  an  island 
as  Tristan  da  Cunha.* 

From  this  camp,  the  way  led  over  several  steep  minor  ridges 
in  the  head  of  tlie  valley,  and  then  up  to  an  elevation  of  3.000 
feet,  which  was  reached  on  one  of  the  estromely  narrow  lid^ 
characteristic  of  Taliiti,  situate  just  to  the  we^t  of  the  "  Diadem." 
From  tlie  ridge,  a  descent  was  made  into  the  Punaru  Valley  by 
the  aid  tjf  ropes  fastened  to  the  trees.  The  precipititue  siile  of  j 
the  valley  wliich  -we  thus  descended,  was  covered  at  this  eleva- 
tion, from  about  3,000  to  2,000  feet  altitude,  with  a  dense 
v^etatiou,  composed  almost  entirely  of  ferns.  A  Tree  Fem 
{^Alsophila  Tahitiensis)  formed  a  sort  of  forest  to  the  exclusion 
almost  of  other  trees,  and  with  this  were  associated  huge  clunijtf 
of  the  giant  fern,  Anffiopteri^  cvecia,  and  masses  of  the  Binls-nestj 
Fern  {Aspkidum  nidua).  With  these  grew  a  trailing  Screw- 
])ine  and  a  Draeneua,  but  the  tlu*ee  ferns  together  foiruied  a 
greater  projiortion  of  the  entire  vegetation  than  I  have  obeerred 
to  be  the  case  elsewhere.f 

♦  8«e  pa<jre  111, 

t  ThiH  BtaU'ment  oouo^rning  th«  proponderanoe  of  fenw  in  Um  vi 


\ 


TAHITI. 


619 


The  second  camp  was  made  at  an  elevation  of  about  1,800 
at  a  native  hut  in  the  upper  part  of  Funai-u  Valley.  The 
re»  have  not  forgotten  their  religion  since  the  time  of 
Darwin's  visit.*  Our  j^uides  said  their  ]>niyera  every  evening 
before  sleeping,  even  when  huddled  together  out  of  the  rain,  all 
kepeating  the  worda  together,  and  the  native  family  at  the  hut 
(lid  the  same.  The  ttuuperature  at  this  hut  sank  at  dayhi-eak 
to  59**  F.  We  8uH"ei*ed  much  from  cold  in  the  night,  and  still 
lore  from  Mosquitos.  We  had  an  old  piece  of  canvas  lent  us 
spread  on  the  ground  to  sleep  on,  but  we  crept  together  undt^r 
for  warmth. 
In  the  morning  we  attempted  to  d-oss  over  a  high  ridge  at 
he  liead  of  Puuaru  A'alley,  and  so  reach  our  destination,  the 
^ijieiio  Valley,  but  the  attempt  failed,  the  guides,  after  an  eleva- 
ion  of  about  3.000  feet  had  been  toiled  up  to.  proving  not  to 
low  tJje  way  at  alL  One  of  the  guides  had  been  over  the  pass 
lany  years  before,  but  all  he  seemed  to  know  was  that  ho  iiad 
^D  np  a  stream,  so  we  spent  tlie  day  in  wading  tlinjugh  pools 
and  clainbering  over  slippery  boulders  in  the  stream  beds,  creep- 
ing along  under  the  overhanj^ing  bmnchea.  We  kept  making 
attempts  in  various  impracticable  places,  and  at  last  made  a 
hurried  descent  in  the  evening  into  the  valley,  and  had  to 
spare  a  camp  almost  eutiivly  in  the  dark,  and  in  heavy  rain, 
a  height  of  2M^)  feet 

This  was  above  the  limit  of  tlie  growth  of  the  wild  Banana 
any  abundance,  su  the  shelter  for  the  night  waa  uuide  of  the 
oTuls  of  the   Binls-ne^t  Fern  {Asplannvi  nuius).     These  are 
igher  and  more  durable  than  the  lcave«  of  the  Banana,  and 
icnce  are  used  for  permanent  thatching,  but  from  their  smaller 
require  much  more  time  in  arrangement. 
Wa  had  to  put  up  witli  a  very  small  hut,  which  sheJiereil 

Eir  bodies  as  we  lay  down,  but  would  nut  cover  our  legH,  lUid 
id  to  feel  in  our  baggage  in  the  pitch  darkness  for  our  food, 
id  eat  it  by  tlie  help  of  tlie  sense  of  touch  alone.     The  unfor- 
tunate guides  who  had  constructed  our  hut  lirst,  could  find 

fc*m  of  Tidiiti  is  ref«rro<l  U>  l»y  "Mr.  WallnM  from  toy  MS     ••Trtipic*! 
Mturr/  p.  seo. 

*  C.  DATwioft  **  JoiinuO  frf  ReMArclLfts,"  p.  41 1. 
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scarcely  any  more  fGrn  leaves  in  the  dark,  and  they  sqnstted 
out  the  night  together,  sheltGrcwl  from  the  min  by  u  small  extin- 
guisher-shaped erection,  which  looked  as  if  one  human  body 
could  not  be  forced  int<»  it,  much  less  two.  The  tempenUure 
Itere  at  daybreak  was  fi(*°  R,  and  the  morning  being  cloudy,  anil 
the  camp  lying  in  a  narrow  gorge,  it  remained  tho  same  for  an 
hour  and  a  half  after  dayhn^ak. 

In  the  morning  we  descended  again  several  hundred  feet, 
and  sent  back  to  the  hut  and  procured  two  young  men.  supposed 
to  he  practised  mountaineers,  and,  as  we  thought,  certain  to  knn« 
the  way  about  every  pass  within  four  or  five  miles  of  their 
dwelling.  One  of  them,  as  a  proof  of  his  knowledge,  brought  wi:ii 
him  what  I  suppose  Lh  the  most  primitive  form  of  a  map.  It  was 
a  thick  stick  of  woixl  alxjut  a  foot  and  a  half  long,  with  two  short 
cross  pieces  on  it  at  some  distance  from  the  ends,  and  on  each 
of  those  cross  pieces  were  set  up  three  short  uprights  of  wood 

I  give  a  figure  of  it  from  memory. 

The  uprights  represented  mouB- 

tain  peaks,  and  the  spaces  between, 

the  valleys. 

The  new  guide  held  his  nu$ 
TxmriAif  MorKTAMi  MAT.  in  his  hand  and  took  long  con- 

sultation witb  bis  brotlier,  and  then  explained  matters  thoroughly 
to  our  former  guides.  Ho  clutched  the  uprights  one  after  another 
and  dilated  upon  them,  pointing  out  the  peaks  to  which  Uiey 
corresponded.  Tliere  seemed  no  douht  we  had  got  Itold  of  tL« 
right  man  at  last. 

The  guides  now  lashed  our  small  baggage  un  their  baofeA 
instead  of  on  poles  as  before,  since  tlus  mode  of  carriage  was  no 
longer  practicable,  owing  to  the  steepness  of  the  ascent,  and  we 
started  up  the  face  of  an  extremely  steep-sided  ridge,  a  spur  of 
Orofena,  the  highest  mountain  of  Tahiti.  At  the  lower  part,  we 
pulled  ourselves  up  by  means  of  the  trailing  Screw-pine,  which 
covered  the  ground  with  a  tangled  mass  of  its  long  serjiesitine 
stems  so  thickly,  that  as  we  climbed  over  it,  we  did  not  reach  tli« 
ground  beneath  by  a  yard  or  moi^e. 

Near  the  summit  of  the  spur,  the  face  of  the  ridge  wb» 
almost  perpendicular,  and  one  of  the  men  got  up  by  the  help  nf 
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the  bushes  and  let  down  a  rope  by  which  we  reached  the  crest. 
In  order  to  collect  phints,  I  had  to  hold  my  knotted  handkerchief 
in  my  teeth  and  fill  it.  It  was  im[K)S8ihlo  to  get  at  a  vasculum. 
The  crest  of  tlie  ridge  was  nowhere  more  than  a  yord  wide, 
often  less.  There  was  an  almast  sheer  fall  on  either  hand,  and 
if  grass  and  small  buahea  had  not  been  growing  at  the  e<lge  on 
each  side,  it  would  have  been  very  difKcult  to  walk  along  the 
ridge  without  becoming  giddy.  It  was  as  if  one  was  walking 
aJoug  the  top  of  an  immensely  high  wall. 
^  Here  and  there,  email  Metrosideros  trees  grew  upon  the 
centre  of  the  crest  of  the  ridge,  and  when  these  were  encountered, 
we  had  to  climb  between  the  branches,  often  where  they  over-hung 
ft  sheer  drop  below,  and  once  we  had  to  swing  ourselves  along 
Ktiu^-  .Ht'(*t>p  side  of  the  crest  for  a  short  distance  past  one  of  these 
■trei'-s  \itid(.'r  its  ovr.rliangin^  branches. 

m      We  ascended  the  crest  of  the  ridge,  until  we  had  reached  an 

altitude  of  4/JOO  feet,  when  the  giiJdes  found  the  way  barred  by 

a  precipice  and   entirely   impracticable.    The   summit  of  the 

ridge  was  covered  with  a  thick  growth  of  the  fern  Gleichenia 

dii'hotoma,  and  a  climbing  fern  {Lygodivm),  and  amongst  the 

1  bushes  on   the  ridge   a  A\niurtleberry   ( Vaccinium)   was   very 

bbundant,  and  also  two  species  of  Metrtmd^roa.     The   entire 

BregetatJon  was  different  from  that  below.     One  of  the  species  of 

mUeiroMera^  was  however  also  seen  growing  much  lower  down. 

f       Just  as  the  ridge  met  the  fac€  of  the  mountiiin,  by  which  we 

were  brought  to  a  halt,  its  crest  widened  out,  and  here  there  was 

a  damp  liollow  Muth  loosses  and  licliens  growing  in  it,  in  gi-ciit 

abundance.     Here  also  grew  a  tree  (Fitchia  nuianjs)  belonging 

the  Compositte,  with  a  large  yellow  flower.     The  tree  was 

fc«t  in  heij^ht,  and  had  a  tnuik  nine  inches  in  diameter,     ft  is 

lied  to  tlic  ComjMjsite  trees  of  Juan  Fernandez,  l/eing  nearly 

late^l  to  the  Chicoiy. 

Here  in  tlie  soft  loose  soil,  amongst  the  moss,  were  numerous 
tn^jws  of  a  Petrel,  I  believe  J*rocellaria  rostrata.  Tlie  natives 
11  the  bird  *'  Night-bird,"  just  as  the  inhabitants  of  Tristan  da 
luha  c^ill  the  Uurrctwing  Petrels  there  "Night-birds."  The 
ropic  Uirtls  bIso  ne^t  far  up  in  the  mountains,  and  iu  Hnwai 
lev  nest  in  the  clifl's  of  the  crater  of  Kilauea  at  an  altitude  of 
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4,000  feet.  Similarly  a  Puffin  {Pujfiiius  nwfax)  nests  ai  the  top 
of  the  Korovn«a  Ra.sugn  mountain,  in  Viti  L«vu  Island,  Fiji  *  and 
in  like  manner,  a  l*rocellaria  breeds  in  the  high  niountaina  in 
Jamaica. 

It  seems  to  me  possible  that  these  birds  may  cany  Alpine 
plants  as  seeds  and  spoils  attached  to  their  featliera  from  one 
ishind  to  another,  for  great  distances.  They  make  their  holes 
m  the  ground  where  it  is  densely  covered  with  herl«age,  and 
often  become  covered  with  vegetable  motild.  The  Prvcdlaridtr, 
widely  wandering  as  they  are,  have  ])rol>ably  had  a  great  deal  to 
do  with  the  wide  distribution  of  much  of  the  Antarctic  Am. 
Grisebaclif  lays  stress  on  the  range  of  the  All»tro6B  {Dtonudea) 
from  Cape  Horn  to  the  Kurile  Islands,  as  possibly  accoontii^ 
for  the  occiurence  of  Northern  species  of  plants  amongst  the 
Southern  flora,  and  also  the  wide  range  of  the  Antarotic  flora. 
He  supposes  the  seeds,  however,  to  be  swallowed  by  the  Alba- 
tross, with  its  food,  after  being  washed  down  into  the  sea  by 
rivers,  and  perhaps  swallowed  by  fish. 

When  I  mentioned  the  matter  of  the  birds  possibly  picking 
up  seeds  whilst  nesting,  and  so  conveying  them,  to  Mr.  Darwin 
in  conversation,  he  at  once  objected  tliat  at  nesting  time  these 
birds,  like  all  others,  do  not  wander,  and  do  not  fly  to  a  Craih 
nesting  place  dii*ectly  after  nesting.  It  seems  to  me.  however, 
that  though  this  objection  is  almost  fatal  to  the  suggestioD, 
oceafiionally  birds  may  leave  an  island  with  mountain  seedf 
attached,  and  alight  in  the  Idgher  parts  of  a  distant  island  from 
habit.  The  fact  that  they  do  nest  amidst  the  mountain  flom,  b 
at  all  events  to  be  noted. 

With  regard  to  the  Albatross,  it  is  to  be  noted  that  at  Triswu 
da  Cunha  these  binla  nest  in  the  terminal  crater,  at  a  heiglit  of 
8,000  feet.  Former  Albatrosses  may  have  nested  in  high  tro- 
pical mountains  ;  the  plants  are  possibly  very  much  older  than 
Uie  present  species  of  Albatrosses.  The  great  Albatross  bas^  an 
a  very  few  occasions,  been  found  as  a  straggler,  north  of  the 
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♦  Finsch  und  Hartlaub,  *'Omithologie  der  Viti,  Siuuoa,  uud  T\m^ 
Inaeln."  Ilnlle,  1867.  Einleitung,  S.  XVIII.  Peale  deacribe^  the  habit  m 
(jncKtion  of  Procellnria  rrwtraU  at  Tahiti. 

t  A  Grieebach,  "  VegeUtion  der  Erd^''  Bd.  II.,  &  496. 
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equator  in  the  Atlantic,  and  has  reached  Europe.  It  is  most 
extraordinary  tliut  the  bini  has  not  established  itself  per- 
manently in  the  Northern  Atlantic.  The  genus  probably,  once 
extended  north  in  the  Atlantic,  as  it  does  in  the  Pacific,  for  a 
form  possibly  ancostnil  lias  lK?cn  described  by  Prof.  Owen  as 
Cirttoliomis  Dioviedeus,  a  fossil  bird  nearly  allied  to  Dioviedtui 
wluch  occurs  in  the  lower  chalk  at  Maidstone.*  TJie  immense 
vapidity  of  birds*  (Hght  must  always  be  Iwmo  in  mind  in  euu- 
sidering  their  aid  in  distribution  of  plants.  A  journey  of  4,000 
lailes,  at  40  miles  an  hoiir  is  only  four  days  and  nights*  flight. 

As  tho  date  of  sailing  of  the  ship  wns  unoertoin,  wu  wui'e 
obliged  to  give  up  the  attempt  to  reach  Papeno  Valley,  and  we 
tlierefore  returned  to  the  native  hut  for  the  night.  The  sky 
being  remarkably  clear,  the  thermometer  sank  at  daybreak  to 
65°  F.  (elevation  1,800  feet).  We  followed  the  Punaru  Valley 
down  to  the  sea-shore,  and  returned  to  Papeete,  along  the  coast, 
I  am  much  indebted  to  Mr.  Miller,  English  Con.sul  at  Tahiti, 
for  his  kindness  in  hunting  up  guides  for  me.  and  otlieru'ise 
flusaiatiug  me. 

Mr.  Darwin  refers  to  ihi!  fact  mentioned  by  Ellis,  that  long 
After  the  introductiun  of  Christianity  into  Tahiti,  wild  men  lived 
ill  the  mountains,  whose  retreat  was  unknown.  The  ignorance 
of  the  natives  eonceming  the  interior  of  the  island  is  still,  aa 
shown  by  the  failure  of  our  guides,  extreme.  The  guides  living 
on  the  spot,  did  not  even  know  on  which  side  of  the  valley  to 
attempt  to  scale  the  ridge  at  ita  head.  The  men  can  climb  ex- 
tremely well,  but  they  do  not  seem  to  have  any  idea  of  thinking 
out  a  route  and  judging  it  as  seen  from  u  distance,  which  is  the 
real  art  of  mountaineering. 

Tlie  natives  are  still  grateful  for  favoui-s,  as  in  Mr.  Darwin's 
tima  The  older  of  our  guides  brought  me  ju.^*!,  ils  the  ship  was 
leaving,  as  a  pK'fient,  a  tine  stone  adze,  which  he  had  been  at 
considerable  difficulty  to  procure  from  Punaru  Vallej',  where  it 
ad  been  found  in  the  earth,  he  knowing  that  1  wialied  very 
much  to  obtain  one.  The  stuue  adzes  are  now  scarce,  and  letch 
lieir  full  price  in  Tahiti. 


•  "Tnuift,    Geol.   Soc."   Sud   8«nt«  VI»  T*ib.  3y.   t^.    'L       *'Kli\v>\\, 
Joiiru.,"  Ifr4fl,  II,  I'  lt)l. 


524 


A  KATURALIST  ON   TlfE   "  CHALLENGEK. 


The  orange,  lemon,  and  lime,  which  grow  wild  all  over  Tabid, 
do  not  appear  to  deteiiorate  at  all  in  quality,  nor  in  quantity  of 
Iruit,  although  iu  the  ferine  condition.  The  &uit  almost  appears 
finer  and  better  for  running  wild.  The  oranges  we  all  prv 
nounced  the  best  we  had  ever  eaten.  The  limes  lay  in  cart- 
loads upon  the  ground,  rotting  in  the  wooda  It  would  pay  well 
to  make  lime-juice  for  export  in  Tahiti.  Some  native  insect 
must  have  adapted  itself  completely  to  the  blossoms  of  the 
orange  tribe  as  a  fertilizer,  so  abundant  ia  the  fruit.  Vanilla, 
which  is  cultivated  iu  the  island  with  success,  requires,  as  eveiy- 
where  else  away  from  its  home,  to  be  fertilized  by  hand. 

A  Mushroom  Coral  {Fungid)  is  very  common  all  over  the 
reefs  at  Tahiti  After  much  search,  I  found  one  of  the  nurse- 
stocks  from  which  the  disc- shaped  free  corals  are  thrown  off  as 
buds,  us  was  originally  shown  by  Stutchbury,  and  confirmed  by 
Semper,  who  considers  the  case  to  be  an  instance  of  alternation  of 
generations* 

Though  the  free  corals  were  so  extremely  numerous,  I  could 
only  find  the  one  nurse  mass.  It,  as  in  Stutchbury'a  specimen,! 
consisted  of  a  portion  of  a  very  large  dead  Fungia^  to  which  were 
attached  all  over  nuiuerous  nurse  stocks  in  various  stages  of 
growth.  Some  of  those  in  the  specimens  have  only  just  de- 
veloped from  tlie  attached  larva,  and  have  as  yet  thrown  off  no 
buds.  A  small  cup-like  Coral  ia  formed,  and  as  it  grows  the 
mouth  of  the  cup  widens  and  assumes  somewhat  the  form  of 
the  adult  disc-shaped  free  Coral,  but  ia  still  distinctly  cup- 
shaped.  A  line  of  separation  forms  in  the  stem  of  this  bud, 
and  the  bud  falls  off ;  a  fresh  bud  then  starts  from  the  centre  of 
the  scar  left  by  it  on  the  stock,  and  the  process  is  repeated. 
The  fresh  bud  in  ita  growth  does  not  spi-ead  its  attacliment  over 
the  whole  surface  of  tlie  old  scar,  the  margins  of  which  persist 
as  a  dead  zone  around  its  base. 

The  line  of  separation  of  the  second  bud  does  not  co^ 
respond  with  that  of  the  first,  but  is  beyond  it  a  short  distance. 


i 
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♦  Semper,  "  Geucratiouswechael  l)eiSteinkorallon/'ZeitschnftfiirZoi>- 
logie,  22.    B(l.  1245.     Leipzig,  Eugelmuim,  1872,  s.  36. 

t  G.  Stutchbiu-y,  "  An  Aivonnt  of  the  mode  of  Growth  of  Yoong 
Corala  of  the  Geuiis  fungia."    Tnuu.  Lina.  Soc.,  Vol.  XV 11.  lS3i1,  p.  49^ 
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Hence,  the  niirse  stem  which  lina  thrown  off  aeveral  buds,  ia 
tranfiversely  jointed  in  appearance.    Some  of  the  stems  in  tlie 
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DiAouji  ftmaisvnMo  a  ktub  vn>cK  or 
TUl  at'iitlUMiit  tx>kAk. 
a  h  SneceulTe  JoIdia  o(  the  •tcm  which  hare 
fach  throiTD  off  a  frve  *ll*cold  conU ; 
if  /oofif  mtuhrooni  coral  bUU  ailwhnl  to 
IIm  laat  Unt  of  Uw  stock ;  f  a  tranrvrrM 
ItB*  BiaiilBf  vtMft)  Uie  pnaoDl  bud  «ai 
■fpvato. 

specimen  T  found,  showed  thus  three  rings.  Stutchbury  ima- 
gined that  eAch  mother  stock  tlirew  ofif  only  one  bud,  and  then 
died  ;  Semper  showed  that  this  was  not  the  case,  lie  speaks  of 
three  or  four  generations  only  being  produced  by  each  stock. 
Apparently  the  number  produced  is  vi^ry  limited.  None  of  the 
stocks  in  my  specimens  were  branched.  A  young  Coral  bud 
jiist  ripe,  l^th  of  an  inch  in  diameter,  dropped  off  one  of  the 
stocks  as  I  lifted  the  specimen  from  the  water.  Beneath  it  on 
the  scar,  anotlicr  very  small  young  Ftnu/ia  had  begun  to  bud  out 
before  its  predecessor  was  quite  free.  Tlie  somewhat  cup- 
8hape<I  buds,  when  set  free,  become  by  the  direction  in  which 
future  growth  takes  place,  Wat  and  disc-shaped  and  develope 
eggs,  from  which  spring  free-swimming  larvm,  which  start  fresh 
stocks. 

The  mass  of  nurse  stocks  which  I  found  was  surrounded 
on  the  reef  by  a  group  of  fully-formed  Fuii^aa  uf  all  sizes,  I 
counted  twenty  in  all.  Some  six  of  these  were  small  and  still 
showed  the  scar  of  attachment  whicli  disappears  in  ihe  process 
of  8ub6e<{uent  growth. 

A  species  of  Ifiilfpora  (Af.  nodosa.  EspeT)^  is  a  very  common 
coral  upon  the  TiJiitiim  reefs.  It  forms  irregular  noi^lulai*  masses 
usually  of  small  size,  and  often  encrusts  dead  corals  of  other 
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species.  The  tips  of  the  lobes  of  the  living  coral  are  of  a  brij 
gamboge-yellow  colour,  wliich  shades  ofl'  into  a  yellowish-brown 
on  either  side  of  the  lobes.  Mr.  Muri*ay  succeeded  in  getting 
the  polyps  of  the  coral  to  expand  under  the  microscope,  and 
handed  them  over  to  me  for  examination.  I  found  them,  as 
Agassiz  had  discovered  long  before,  to  Ikj  Hydroids  allied  to  the 
Merlustc  and  not  to  the  AcUrwzoa  and  Sea  Anemones,  like  the 
majority  of  modern  stony  corals ;  I  studied  the  structure  of 
the  coral  minutely  * 

Tlie  hard  part  of  the  coral  or  calcareous  skeleton  is  finely 
porous  througliout,  being  excavated  by  a  complex  reticulation  of 
fine  and  UjrLuoua  canals  which  are  in  the  freest  possible  ooid- 
municatiou  with  one  another.  Within  this  porous  mass  at  its 
surface  are  excavated  cylindrical  holes  or  pores  of  two  sizea. 

The  canal  spaces  in  the  skeleton  are,  when  the  coral  is  living, 
filled  by  a  network  of  living  tissue  made  up  of  a  meshwork  of 
branching  and  communicating  tu]>e8,  which  form  a  ctmal  system, 
by  means  of  which  a  free  circulation  can  pass  from  one  part  of 
the  coral  to  auotlier. 

Two  kinds  of  Polyps  inhabit  the  pores  described  as  existing 
on  the  surface  of  the  coral.  The  larger  pore-s  are  occupied  by 
short  stout  cylindrical  polyps  which  have  each  four  tentacles 
and  a  moutli  and  stomach,  and  which  are  hence  termed  '"  Oat- 
iTozooidji"  whilst  their  pores  arc  termed  "  Gnsiropore^**  The 
smaller  pores  shelter  each  a  very  different  kind  of  polyp,  wliich 
haa  a  long  and  slender  sinuous  body  provided  with  numerous 
tentacles,  and  devoid  of  any  mouth  or  stomach  ;  this  latter  fonn 
of  polyp,  because  its  function  is  merely  to  catch  food,  is  called  i 
"  Dactylozootd"  and  its  pore  a  ** Dacfyloport." 

The  Dacft/hzoinds  catch  food  for  the  colony  and  deliver  it  to 
the  Gaatrozoaiiis,  wliich  alone  are  able  to  swallow  and  digest  it 
All  the  polyps  of  the  colony  are  in  communicatioQ  at  their 
bases  with  th(3  cuiml  syHt^m  already  described,  and  by  means 
of  these  canals  the  nutritive  tluids  derived  by  the  gastrozooidt 
from  the  food  are  distributed  to  the  entire  colony  and  nourisb 

*  For  further  details,  »ee  II.  N".  Mc»seley, "  On  the  Structure  of  n  tpmt^ 
of  Millepora  occurring  at  Tahiti,"  Phil.  Tmna.  Roy.  8<Ki,  Vol.  167.  1^77. 
p.  111. 
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ft      There  is  thus  a  very  complete  iliviHioii  of  labour  in  the 
colony. 

In  al]  species  of  MiUepora  the 
mouth-bearing  polyps  are  much 
ixiore  numerous  than  tlie  uiouth- 
Imp  ones.  In  some  species  the 
gutropores  and  dactylopores  are 
scattered  irregularly  over  the  sur- 
face of  the  coloniea.     lu  the  Talii- 


Htian  species,  however,  they  are 


raii4  KopoflA. 

(Twh-r  fbr  nntum)  •(«(•.) 


for  the  must  part  gatliered  into 
detiuite  groups  or  systems,  each 
consisting  of  a  centrally  placed 
gostropore  aurruunded  by  a  ring 
of  tive,  six,  or  seven  dactylopores,  as  shown  in  the  accompanying 

re»  where   the  circular   groups  of  minute  fX)res  are  seen 
•cattered  over  the  coral  surface. 

The  second  ligure   shows,  niucli  eulai^ed,  a  single  83^era 
f  polyps  belonging  to  cue  of  these  pore  systems,  as  it  appears 


lBlK*l 


»•  or  fftiftTHM  at  T«K  ai-fitAi-E  or   k  uvtau  wlumuia  •aooai,  *llu*nM  tiM 
Bn««Tin>   WMilTM  or   «  •iHt^lJl  m\mT%U. 

U  iIm  Aon  ttoutk  UikrinN  (iMUoiktuU,  krviui*!  ftrv  lh«  «MUht««  I)ti:lyldtoul(U. 
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when  tlie  polyps  are  fully  protruded  from  their  poi 
panded.  Beneath  is  seeu  shaded  dark  part,  of  the  canal  meshwork, 
vliich  maintains  the  general  circulation  of  the  colony.  From 
this  stands  up  in  tlie  centre,  the  short  and  stout  gastrozooid 
with  its  four  tentacles,  and  dark  stomach  cavity  seen  through 
the  walls  of  its  body,  and  its  mouth  at  its  summit.  Around  are 
groui>ed  five  dactylozooids,  each  with  many  tentacles,  but  with- 
out any  mouth  or  stomach.  Oue  of  the  dactylozooids  is 
bending  over  to  feed  the  gastrozooid  of  the  system. 

JIarvellous  as  is  the  completeness  in  the  division  of  labourS 
the  MiJlepora  Colony,  this  ia  far  surpassed  in  the  case  of  the 
Sli/lastcrtdie,  another  family  of  stony  corals,  which,  as  I  found  to 
my  astonishment,  is  also  like  the  family  MiUcporidce,  Hydrwd 
in  structure. 

In  the  Stylasteridce  there  is  a  canal  network  and  common 
circulation  in  each  colony  essentially  similar   to   that  in  the 
Milleporuia:     Two   kinds   of  polyps   also,   month-bearing  and 
mouLhless,  are  present.      The  dactylozooids  are,  however,  ea-     , 
tiroly   devoid  of  tentacles,  and   are  reduced  to   simple    loDgfl 
tapering  boilies.  just  like  the  tentacles  of  Sea  Anemones  in  ap-     i 
]iciiruuce,  and  performing  tlie  same  fimctions.     The  gastroxooid* 
alone  bear  tentacles  round  their  mouths,  and  in  some  genen 
even  they  have  lost  their  tentacles,  and  the  entire  colony  is  thus 
devoid  of  these  appendages.      In  some  genera  there  are  two 
kinds  of  dactylozooids,  smaller  and  larger,  the  latter  evideotly 
intended  to  be  enabled  to  better  catcli  food  by  means  of  their 
long  reach,  tlie  former  probably  to  deliver  the  food  so  caught  to 
the  mouth -bearing  polyp. 

The  accompanying  woodcut  shows  the  principal  living  struc- 
tures as  they  exist  in  one  of  the  more  simple  genera  of  tie 
Stylasteridce,  namely,  the  genus  Errina.  The  various  c^)m- 
ponent  structures  are  displayed  as  they  are  seen  when  the 
calcareous  skeleton  of  the  coral  has  been  removed  by  the  action 
of  acids,  and  the  remaining  soft  tissues  have  been  cut  through 
in  a  direction  at  right  angles  to  the  surface  of  the  coraL  Tb6 
calcareous  style  is  introduced  into  the  dra^\'ing  in  order  to  shoVj 
its  relation  to  the  gastrozooid.  In  the  case  of  the  Mi 
the  mode  of  reproduction  is  not  known  \  it  is  possible  that  \}\ 
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produce  free-switnming  Mtd/uaai.     In  that  of  the  Siylasteridm  on 
the  other  hand,  the  process  is  well  xinderstootl.    Each  colony 


TIBTWAl.  nDCnim  TtlKOL-iin  TDK  UVIRQ  TIMTBR  aw  CIIIIKA  LAMaTA   OBUTI.t  MAQUmXD,  AXS 
WITH  ALL  THK  CAU^AHoril  HKUTuM  KKrVFT  TMK  ITTUI  kKHOVKn. 


Tht  miw  It  fTtn  U*  be  mu'i  >  t^urk  uf  oinnl- 

wervm.     On  the  l^ft  i  :    ri,  rutlhri: 

Momarh  cmnty,  r.  Brio  L«rir*  tnni'l 

ltM)''r«.l   ■«ii«l    nfl«i>rK        t  )•>-    (.',iatn>ftOtit>t   U 
tf«atr<>)nirc.  Ih*' w&JI  ol  whkli  la  rctuovnl.     To   " 
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I         8U1 
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'.  or 

]iliiiMi[ii  !■   iii:i!iirf.'  nnil 
a    tpoitiv  ;   h   lftjrt*r   of 

mbU  of   (tic  uupuUa; 


Uke    (iliuiuU  ;      a     Uyrr   dl   lofl 
K  liiittMtapborf, 

or  coral  stock  is  of  a  soparetu  sex,  either  male  or  femala  In 
the  female  stocks,  eggs  are  developed  within  special  chambers 
hollowed  oat  in  the  calcareous  skeleton  of  tlie  stock,  and  pro- 
tected by  a  wall  of  hard  coral,  wliich  oft^iu  projects  on  the 
Burfaoea  of  the  branches,  so  that  the  breeding  chambers  (am- 
llas)  show  themselves  to  the  naked  eye  like  small  warts  on 
the  coral  twigs.  Each  egg  is  developed  witluu  the  chamber  into 
A  cylindrical  larva  (/>/an(i/rt),  which  is  set  free  when  mature,  and 
swimming  off  fixes  itself  and  develops  from  itself  by  growing 
and  budding  u  new  stock. 

The  nurse  structures  on  which  the  eggs  are  developed,  repre- 


A   NATURAUST  ON  THK  "  CIIALLKNGER, 


sent  polyps  which  have  become  solely  reproductive  in  function 
just  as  tho  dactylozooids  have  become  solely  tentacular  in  functioiL 
Hence,  in  these  culonies  certain  members  of  the  commmiity 
devote  tliemselves  to  the  catching  of  food,  but  cannot  eat  it  them- 
selves ;  they  deliver  it  to  other  members  of  the  colony,  whose  only 
function  is  to  eat  and  digest  it.  Tlicsc  latter  nourish  the  whole 
colony  by  supplying  blood  to  it  tlu-ough  the  common  circulation 
as  the  products  of  their  digestion  ;  in  several  genera,  they  have 
become  reduced  to  the  condition  of  mere  stomachs,  having  so 
tentacles  or  prehensile  organs  of  their  own.  Other  members 
again  of  the  colonies  neither  catch  food  nor  eat  it,  but  are 
entirely  ilcvoted  to  the  production  of  eggs  and  larva%  and  have 
thus  become  reduced  to  the  condition  of  mere  egg-l>ag8. 

In  the  StijlastcridcB,  the  polyps  are  lodged  within  pores  t)f 
two  kinds,  just  as  in  the  MUlcporiAbr,  and,  as  in  these  latter,  the 
dactylopores  are  far  more  numerous  than  the  gaatropores.  In 
some  genera  of  Stylastendce^  tlie  pores  are  scattered  irregulnrly 
all  over  the  surfaces  of  the  coral  stocks ;  but  in  others  they  are 
grouped  into  systems  of  very  great  complexity,  and  almost  all 
gradations  of  this  complexity  are  shown  in  the  various  genera,  so 
that  the  successive  stages  by  which  natural  selection  has  brought 
about  the  development  of  tlie  systems  is  clearly  to  be  traced. 

This  series  of  stages  of  development  is  shown  in  the  set  of 
diii^ims  on  the  opposite  page.  Figure  1  represents  the  con- 
dition existing  in  the  genus  Sporadupura,  the  dactylopores  shcvu 
as  the  smaller  black  circles  are  here  irregularly  grouped  together 
with  a  single  large  gastropore.  The  gastropore  has  a  white 
dot  in  its  centre,  marked  S,  indicating  the  "  style,"  a  rod 
of  the  calcareous  skeleton,  which  in  many  genera  of  StyUuiervis 
acts  as  a  support  to  the  month-l)earing  polyp  within  its  pore  and 
which  by  its  presence  gives  the  name  to  the  family,  StylasUtidir, 
In  Sporad^ora,  the  pores  of  the  two  kinds  are  irreguLirtj 
scattered  over  the  whole  coral  surface. 

In  the  case  of  another  Stylastcrid,  Allopora  nobiUs,  the 
development  of  regular  systems  of  pol}'ps  is  commenced.  Tho 
arrangement  is  shou-u  in  Figs.  2  and  3.  In  some  parts  of  the 
branches  of  a  specimen  of  this  Coral,  the  dactylopores  are  to  be 
found  simply  grouped  in  rings  around  a  single  centraUy-pUoeii 
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B.just  as  in  the  Taliitian  Millepora  (aee  Fig.  2).     lu 
parts  of  the  sauie  apecimen,  a  further  complication  arises. 


DUAKAW  lujewnirati  tui  mocmam  wtAnm  w  Tim  iPtrnArttcirT  or  tm  crcuMVtnMi 

or  THI  mLivTUUUJC. 

I  In  Sponutopom  dlchlonu.  'i,  X  AII..i>i>rv  onbllu.  4  AlluiKim  prohuidK.  A  Alloponi  mtnlnctft. 
i  Aftylot  rabvlrtdU.  7  I>lit(rhoiH>ra  (-u(vlu4«.  *  8ijl« ;  df  iUurtjrIupurv;  ifP  gHtroporv :  d  la 
Off.  4«  Iniwr  lM)rMsho»4lui|Md  luuutii  uf  guiropor*. 


shown  in  Fig.  3.     A  shallow  groove  leads  from  each  of  the 
jtylopores  to  join  the  gnatrfjporc  canty,  and  a  railiate  figure  is 
pruducwL     No  doubt  the  gnK)ve3  ore  developo-d  by  the  couataiit 
bending  inwards  of  the  tentacular  zooida  to  feed  the  mouth- 
^     bearing  zooid  in  the  gnstropore. 

^ft  A  more  complete  development  of  radiate  systeme  occurs  in 
^■^^iher  species  of  AUopora  (A,  profunda),  ns  shown  in  Fig.  4. 
^^Pft«  12  doctopores  suiround  each  gostropore,  and  the  grooves 
^Kre  much  deepened.  The  dacto[M>res  in  this  case  have  sniall 
^Tudiinentary  styles,  which  structures  are  usually  confined  to 
the  gastriiporcs.  In  Alliypora  viinfarta  (Fig.  5),  the  stylos  in  the 
dactoporcs  are  large,  and  have  brush-like  tips  like  the  styles  of 
K^  tlie  ga$tn>pores, 

H        In  the  genus  Astylus,  neither  kind  of  pore  has  a  stylo,  the 

Hlftdiate  arrangement  is  most  complete,  and  the  highest  condition 

of  development  of  the  circular  systems  of  zooids  (cyclo6>|'au\3;i%\ 
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is  arrived  at,     These  radiate  cyclosystems  in  tlie  Stylasterida  so 
closely  simulate  in  appeamnce  the  cups  ofordluaiy  Antlioxoui] 
corals  with  their  radiate  septa,  that  they  were  always  suppoBedl 
to  be  of  the  same  essential  nature  as  these  latter,  until  dissectiim 
of  the  soft  structures  of  the  animals  of  which  they  are  tha 
skeletou,  revealed  their  real  signiGcauce. 

The  two  radiate  calcareous  structures  are  in  reality  widely 
different  in  nature.  In  the  Anthozoan  coral,  each  radiste 
system  is  the  skeleton  of  one  lK)lyp  animal  like  a  single  Sea 
Anemone,  and  the  radiating  plates  of  calcareous  matter  in  the 
coral  cup,  are  supports  developed  inside  the  body  of  this  siugle 
pol3rp.  In  the  cylosystem  of  the  Stylastmd,  on  the  other  hand,^ 
a  large  number  of  polyps  are  lodged,  namely  a  single  gasUo^ 
ZDoid  and  numerous  dactozooids. 

The  ru'.Liating  plates  of  the  cyclosyscem,  so  like  the  se] 
Autliozoan  corals,  are  formed  of  the  wuUa  of  the  mouths  of 


yosnoN  or  a  urscnnm  or  xwt  cokal  or  A«TTbr«  mn\  onua. 
Shoving  tlM (Tdokyilvnu  pUcvd  *t  lnt«Tva|jt  ua  thv  bnnchet,  each  «lth  a  eeninl  piaiv***' 

cone  ol  ftUt-Ukr  dActjloporw. 

dact\'lozooid3  pi-essed  against  one  another  as  they  are  cloftflj 
j)acked  together  iu  a  ring  round  the  gastropore,  and  thus  flAtico^ 


TAurn. 


sas 


■  out  by  mutual  appressure.  The  elongate  or  groove-like  form  of 
the  moutlis  of  the  pores  is  also  U*  a  large  extent  brought  about 
bj  the  maimer  in  which  tlie  dactylozooids  are  doubled  up  within 

»them  when  in  the  retracted  condition. 
The  figure  on  the  opposite  page  represents  a  small  part  of 
the  skeleton  or  coral  of  a  stock  of  Astylus  aubviridis,  enlarged  to 
twice  the  natural  size.  The  cyclosystems,  one  of  which  is 
shown  as  a  diagram  in  Fig.  6  of  the  preceding  woodcut,  ai-e  here 
seen  placed  at  intervals  along  the  branchos  of  tlie  coral. 

Still  further  coiuploxity,  however,  in  the  cyclosystems  of  the 
genus  Astt/lus  remains  to  be  descriljed.  The  figure  below  shows 
one  of  the  systems  cut  through  vertically  to  display  the  arrange- 
ments within.  The  j^astropore  htis  two  chambers,  an  upper  and 
lower.  The  lower,  in  which  the  gaatrtizooid,  which  in  tliis  genus 
is  a  mere  flask-shaped  stonmch  sac  devoid  of  tentacles,  is  lodged, 
communicates  with  the  upper  by  a  narrowed  liorseahne-shaped 
^opening,  which  is  more  plainly  seen  from  above  in  the  diagram, 
BFig.  6,  already  referred  to.  The  opening  is  rendered  horseshoe* 
shaj>ed  by  the  projectiim  from  one  side  f»f  it  across  the  aperture 
of  a  smaU  tongue-shaped  excrescence  of  hard  coml.  This  pro- 
jection no  doubt  aei-ves  to  protect  the  polyp  from  injury. 


xTtTirAL  nmoa  maoran  an  at  inn  eytumwrnu  or  MTtu*  m tviiiM*. 

ce  runnU  Irullnir  f rnm  thr  ir>i'tm;»)T)<  m  the  dnnylnfinrr'  i^vltlM ;   A  hnigTIJ  itlJfKrt  pNjJrcttoll ', 
a  lt«  liAM*  rut  thniUfCh  ;   (ft/  Am}>lill«  t'Ul  u(w>n. 

The  lower  gastropore  chamber  further  communicates,  as  seen 
in  the  figure,  at  its  margins  by  moans  (if  vertical  canals  with  tln^ 
bottoms  of  the  dactyloporos,  which  are  seen  above  it.    Tlirough 
vertical  canals  in  the  living  coral  pass   large  nutritive 
from  the  stomach  of  the  gaatrozooid  all  round  to  join  Uie 
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dactylozooids  and  uourish  them.  The  slit-like  openings  of  the 
dactylopores  into  the  upper  chamber  of  the  gastropore,  allow 
the  dactylozooids  to  1>e  bent  far  down  into  the  gasttopore  to 
reach  the  gastrozooid,  and  deliver  food  to  it. 

Around  each  cycloaystem  are  grouped  a  zone  of  azapulls^ 
which  contain  the  repixiductive  elements,  and  in  which,  in  the 
case  of  female  colonies,  the  young  are  developed.  The  ampulla  are 
shown  cut  open  in  the  iigure,  and  marked  GG.  Thus  each  cyclo- 
Bjstem  is,  in  the  genus  Astylm,  complete  in  itselfl  It  contaiits 
its  single  gastropore  wliich  placed  in  the  centre  nouzishes  the 
whole,  its  zone  of  dactylopores,  and  its  zone  of  nurso  structurofl 
which  pi-oduce  and  rear  its  young.  Nevertheless,  the  numerous 
cyclosystejns  of  the  colony  are  in  communication  with  one 
another  by  a  common  caual  system  traversing  its  branches,  Uld 
thus  each  is  able  to  assist  the  other  with  nourishment,  and  any 
part  of  the  branches  thus  so  perfectly  fed  is  able  to  increase  the 
size  of  colony,  by  growing,  and  developing  on  the  new  twigs 
fresh  cyclosystems  as  buds.  In  some  other  genera  of  Stylasterida^ 
various  other  complications  'u\  the  grouping  and  structure  of  the 
pores  and  their  zooids  occur.  In  one  genus,  DiaticJiopora  (see 
Diagi-am  7,  ante),  the  gastropores  are  arranged  in  regular  rows 
at  the  edges  of  the  coral  branches,  and  on  either  side  of  the  row 
of  gastropores  is  ])laced  a  row  of  dactylopores.  The  pores  arfi 
thus  everywhere  grouped  in  three  parallel  rows,  and  they  occur 
only  on  the  edges  of  the  branches,  the  rest  of  the  coral  sur&oe  ifl 
devoid  of  pores  altogether. 

The  MilUporidcc  and  Stylasicridcc  are  so  closely  allied  to  one 
another,  that  I  have  grouped  them  together  as  a  sub-order  of 
Hydroid  cunda  { Hydrocomllincr).  The  MiUqwrida  all  occur  in 
comparatively  shallow  water,  and  are  reef  corals.  The  Sftfla- 
terida;  on  the  other  hand,  although  some  species  occur  in  quite 
shallow  water  on  reefs,  ningL^  also  to  great  depths,  some  species 
having  been  dredged  by  the  "  Challenger  "  from  1,500  fathoms. 
Specimens  of  six  genera  of  Sti/lo^teridw  were  fished  up  at  one 
haul  of  the  trawl,  from  G(JO  fathou»s,  off  the  mouth  of  the  Rio  do 
la  Plata,  and  it  was  from  these  s|>ecimens  that  the  details  of  the 
structure  of  the  family  were  made  out,  and  the  StytasUridiM 
determined  to  l>e  Hydrozoa. 
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I  have  given  an  account  of  the  Siylasieridat  iu  this  place, 
any  description  (»f  them  must  necessarily  lollow  tlmt  of 
the  MUIcporida*  In  having  in  eaeli  colony,  polyps  of  several 
kinds,  and  of  separate  functions,  with  a  regular  system  of  <iiviaion 
of  labour,  the  HydrocoraUiruB  resemble  the  Siphonojihoru,  Hy- 
droids  which  form  similar  colonies,  which  are  £ree-awimmiug  at 
the  ocean  surface,  instead  of  tixed  to  the  bottom  like  the  cor;U& 

To  return  to  Ttdiiti; — The  ground  just  above  the  shure  near 

■[Papeete  is  every^vhere  burrowed  by  large  Land  Crab«.     The 

Cnihs  are  difficult  to  ciitch ;    never,  in  the  daytime  at  least, 

going  fur  from  their  holes,  but  watching  a  passer-by  from  near 

rthe  mouths  of  their  retreats,  and  bolting  in  if  suspicious  of 
dan^rer,  like  rabbits.  An  old  marine,  whose  name  was  Leaiy,  who 
acted  as  my  constant  assistant  iu  collecting  on  shore,  invented 
a  plan  by  which  he  caught  some  of  the  lai-gest  and  oldest  of 

»the  crabs.  He  tied  a  bit  of  meat  on  the  end  of  a  string, 
fastened  to  a  fishing  md,  and  bj  dragging  the  meat  slowly 
enticed  the  Crabs  from  their  holes,  and  then  made  a  dash  fonvanl 
B  and  put  his  foot  in  the  hole,  and  so  caught  them.  The  largest 
Cral^  were  far  more  4lifficult  to  witch  than  the  younger  ones. 

Ir  is  curious  how  little  auimals  seem  to  be  frighteneAl  by  a 
long  wand  like  a  fishing-rocL     I  have  seen  Mr.  Thwaites  in 

I  Ceylon  put  a  noose  of  Palm  Fibre,  fastened  at  the  tip  of  a  rod 
of  this  kind  over  the  heads  of  numbers  of  Lizards,  and  carry 
them  off  thus  sniggled  to  put  them  into  spirit  for  Dr.  Giinther. 
Tlie  Lizards  sat  quite  (piietly  to  receive  the  n(M>se.  ihougli  if  wo 
had  moved  a  foot  nearer  to  them  they  would  have  run  oil*  at 
onoe.    Snakes  and  Lizards  are  nearly  all  caught  in  this  manner 
in  the  Peradeniyn  Gardens. 
—^       We  got  up  anchor  and  steamed  out  of  Papeete  Harbour  to 
^the  time  of  the  Tidiitian  National  Air,  a  quick  and  lively  jig 
characteristic  of  the  place,  ajid  which  seta  the  Tvdiitians  danc" 
H,iiig  at  once.      It  is  popuhu  with  the  French  also;   and  as  we 


♦  Fw  a  detail*d  account  of   the  itniptiin*  of  th*   Styliwtoridir,  sec 
H.  N.  Moacley,  "  Preliminttry  Note  ou  Iht;  Slnicturo  uf  Uic  t5tyl]wt»'Ti»Li'." 
rxKi.  Roy.  Soo.,  No.  172.  1876,  p.   flft.     Alflo,  *'On  lli«  Stniclnrf  of  the 
^StyUstariilse,  a  Kaiuily  of  Hydruid  Stony  (j<«idji."    Tlw  Crouuiau  LticWre. 
riiil.  Tnuw.  Rov.  Soc  167». 


536 


A   NATURAUST  OS   THE  "  CIULLENGER." 


entered  Valparaiso  Harbour,  the  band  on  board  a  French  man- 
of-war  stnick  up  this  tune  to  greet  us  and  recall  the  gaiety  of 
the  beautU'ul  island  we  had  left  behind  us.  1  give  the  air  aa 
written  down  for  me  by  Mr.  T.  Bird,  the  band-master  of  the 
"Challeuger,"  who  by  his  indefatigable  efforts,  succeeded  in  Gain- 
ing a  very  creditable  brass  band,  during  the  voyage,  although 
only  two  or  three  at  most  of  the  Blue-jackets  composing  the 
band,  had  any  knowledge  of  music  at  all  before  the  \oy: 
commenced* 


^ 
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^^^Jtian  Fernandez,  HoTenber  ISth  to  istb,  1S7B. — Tlie  voyage 

K  to  Juaa  Fernandez  occupied  six  weeks,  hb  ^ve  had  the  bad  for- 

ftaoe  to  be  becalmed  for  12  days  on  the  passage.     It  was  with 

the  liveliest  interest  that  we  approached  the  scene  of  Alexander 

>  Selkirk's  life  of  seclusion  and  hardship,  and  an  island  with  the 
existence  of  which,  in  the  case  of  most  of  us,  tlie  very  fact  that 
we  were  at  se-a  on  a  long  voyage  was  more  or  less  distinctly  con- 
nected. The  study  of  Robinson  Crusoe  certainly  first  gave  me 
a  desire  to  go  to  sea,  and  **  Darwin's  Journal "  settled  the  matter, 
Defoe  was  obliged  to  lay  the  scene  of  Lis  romance  in  the  West 
Indies  in  order  to  bring  in  the  Carib  man,  Priday.  He  thus 
gained  the  Parrot,  but  he  lost  the  Sea-Elephant«  and  Fur-Seals  of 

■  Juan  Fernandez,  one  of  the  latter  of  which  would  have  made  a 

■  capital  ]>et  for  Crusoe. 

"  The  island  is  most  beautiful  in  appearance.  The  dark 
basaltic  cliffs  contrast  with  the  bright  yellow-green  of  the 
abundant  verdure;  and  the  island  terminates  in  fantastic  peaks, 
which  rise  to  a  height  of  about  3,000  feet.  Especially  con- 
spicuous is  a  precipitous  mass  which  backs  the  view  from  the 
I  anchorage  at  Cumberland  Bay,  and  which  is  called  from  its 
form  "  El  Yunque  "  (the  an\il). 
There  are  upwards  of  24  species  of  Ferns  growing  in  this 
■mall  island,  and  in  any  general  view  the  Ferns  form  a  large 
proportion  of  the  main  mass  of  vegetation.  Amongst  them  are 
two  Tree  Ferns,  one  of  which  I  only  saw  amongst  the  rocks  in 
the  distance,  but  could  not  reach.  The  preponderant  Ferns, 
especially  the  Tree  Ferns,  give  a  pleasant  yellow  tinge  to  the 
general  foliage>  Curiously  euough  the  almost  cosmopolitan 
common  Brake  Fern  (Pteris  aquilina)  does  not  occur  in  the 
island.  Four  species  of  the  Ferns  out  of  the  24  present  are 
peculiar  to  the  island,  and  one,  TJiyrsopttris  fUyan»,  is  of  a  genua 
which  occurs  only  here.     Tlie  appearance  of  this  Fern  is  vety 
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remarkable,  for  the  cup-shaped  son  hang  down  from  the  fro 
in  masses,  looking  just  like  bunchea  of  millet  seed. 

Ever}n,vhere  for  the  first  few  hundred  feet,  trees  are  absent 
the  wo(xi  having  been  all  felled.  In  1830  a  large  quantity  of 
dry  old  sandal-wood  still  remained  in  the  valleys ;  but  erai 
then  there  were  no  growing  sandal-wood  trees  remaining.*  No 
doubt  the  general  appearance  of  the  vegetation  is  very  difiTerent 
now  from  what  it  was  when  the  island  was  first  visits 

I  landed  and  climbed  with  a  guide  a  steep  path  leading 
directly  up  from  the  Eay  to  Selkirk's  Monument.  The  island  is 
rented  from  the  Cliilian  Govenunent  as  a  farm  by  a  Cbiliao 
who  employs  a  number  of  labourers  and  rears  cattle^  and  gnnrs 
vegetables,  doing  a  very  fair  trade  with  passing  vessels,  the 
crews  of  which,  like  our  own,  after  a  voyage  from  such  a  port  as 
Tahiti,  long  for  a  little  wholesome  fresh  food.  A  considerable 
sum  is  also  realized  by  the  sale  of  the  skins  of  the  Fur-Seak 
Close  to  the  farm-house  at  the  Bay  still  remain  a  row  of  old 
caves  dug  out  in  the  hill-side  by  the  Bucctmeers, 

In  ascending  the  path  the  first  tree  was  met  with  at  about 
700  feet  altitude,  all  below  had  been  cut  down.  We  passed 
through  a  hollow  overgrown  by  a  dense  growth  of  the  gigantic 
Ehubarb-Iike  Gnnnera  ChUcTtm.  Darwin  remarked  on  the  laige 
size  of  the  leaves  of  this  plant  and  height  of  its  stalks  as  seen 
by  him  in  Chile.f  The  stalks  of  the  planta  he  saw  were  not 
much  more  than  a  yard  in  height.  In  this  hoUow  the  stalks 
must  have  been  7  feet  in  height.  We  walked  tlirough  a  nanvv 
passagfi  cut  in  a  thicket  of  them  with  the  huge  circular  leava 
above  our  heads.  The  leaves  catch  and  hold  a  large  quantity  of 
rain-water.  Tlie  size  attained  by  the  G^unnera  varies  with  jta 
situation.  In  many  pLices  the  leaves  are  very  conspicuous  oa 
the  liill-slopes,  crowding  closely  as  an  undergrowth,  and  not 
rising  Ixigh  above  the  ground. 

It  was  now  Spring  in  Juan  Fernandez,  as  at  TaliitL  Most 
excellent  Strawberries  grow  wild  about  the  lower  slopea  of  the 

*  "  Narrative  of  the  Surveying  Voyages  of  ILM.S.  *  Advenltue'and 
'Beagle,*"  VoL  I,  p.  302.  Ivondon,  1&39.  Visit  of  Capt  King,  H.M.9. 
'  AdvHUlure  '  itwoiupauied  hy  Signor  B«rtero  the  BoUuist,  Feb.,  IISSS." 

t  C.  Darwin,  ^  Journal  of  Besearches,"  p.  S7d. 
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island,  aiid  especially  weD  on  banks  beneath  the  clifis  close  to 
the  sea-shore.  The  Strawberrirs  iire  large  and  fine,  but  white  in 
colour,  being,  I  believe,  a  Spanish  cultivated  viuiety.  If  so,  tliey 
have  not  at  all  reverted  to  the  parent  wild  fomi,  either  in  colour 
or  si^e  ;  a  few  only  were  just  begiuniug  to  ripen. 

At  tliis  time  of  the  year  the  foliage  of  the  Myrtles,  though 
evergreen,  looks  half  dead,  and  these  trees  thus  show  out  con- 
spicuously amonHSt  the  rc^t.  Here  and  there  examples  of  tlie 
Magnoliaceous  Tree  *'  Winter's  Bark "  (Drymu  winUrC),  a  tree 
common  in  the  Straits  of  Magellan  were  covered  with  showy 
white  tlowers,  and  large  patches  of  a  small  sijeciea  of  Dock 
(Rufftct)  in  full  flower  showed  out  red  amongst  the  general 
green,  whilst  a  white-flowered  liis,  growing  socially  foimed  well- 
marked  patches  of  whita  A  tall  Biguoniaceuiis  Shrub,  which 
was  very  common,  was  covered  w*ith  dark  blue  tubular  flowers. 

Hovering  over  the  flowering  bufihcs  and  trees,  were  every- 
"Where  to  bo  seen  two  species  of  Hummiug-hirds  ;  oue  of  which 
(EoMcphanus  Ftrnandams)  is  jKHidiar  to  the  island,  whilst  the 
other  {E.  t/alcntics)  of  the  same  genus  occurs  also  on  the  main 
land.  A  further  closely  allied  but  peculiar  species  occurs  in  the 
island  named  by  tlie  Spaniards  "  Mas-afuera/*  or  farther  out, 
because  it  lies  90  mites  to  the  westward  of  Juan  Fernandez  and 
so  much  farther  from  the  Cliilian  Coast 

The  Humjning- Birds  were  extremely  abundant,  hovering  in 
every  bush.  In  the  species  ]>eculiar  to  the  Island  of  Juan  Fer- 
nandez the  male  is  very  different  in  plumage  from  the  female, 
being  of  a  chocolate  colour,  with  an  iridescent  golden-brown 
patch  on  the  head,  whikL  the  female  is  green.  So  diiforent  are 
the  two  sexes  that  they  were  fonuerly  supposed  to  represent  two 
distinct  species,  as  has  happened  in  the  oise  (tf  so  many  other 
birds.  This  endemic  Humming-Bird  seemed  more  abundant 
than  the  continental  one.  Any  number  of  specimens  might 
have  been  shot. 

in  skinning  some  of  the  birds  which  I  killed,  I  noticed  that 
the  feathers  at  the  base  of  the  bill  and  on  the  front  of  the  head 
vere  clogged  and  coloured  yellow  with  pollen.  Tl»e  birds,  nn 
doubt,  in  common  with  other  species  of  Huiuniiug-Birds,  and 
'   flower-frequenting  birds,  such   as  the  Mywmdida:,  are 
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active  agents  iu  the  fertilization  of  plants.  I  noticed,  as  his 
been  already  mentioned,  pollen  attached  in  a  similar  manner 
to  a  bird  at  Cai>e  York.*  Mr.  WaUace  concludes  that  tlie 
presence  of  these  birds,  as  fertilizers,  accoxints  for  the  abun- 
dance of  conspicuous  flowers  in  Juan  Fernandez. 

There  are  very  few  insects  in  the  island,  according  to  tbe 
observations  of  Mr.  E.  C.  Ree<l.  and  only  one  very  minute 
species  of  Bee.  Flies,  of  which  there  are  20  species,  form  the 
most  prominent  feature  of  the  entomology  of  the  island.t  Some 
fertilizers,  either  insects  or  birds,  must  act  on  a  very  comprehen- 
sive and  effectual  scale  all  over  the  island,  as  follows  from  tbe 
abundance  of  fruit  yielded  by  various  introduced  plants. 

Strawberries,  Cherries,  Peaches,  Apples,  and  Figs  bear  well; 
Strawberries  and  I'eachea  at  all  events  very  abundantly.  The 
Wild  Peaches  are  spreading  everywhere.  These,  the  Cherries 
and  the  Apples  are  possibly  fertilized  by  the  birds,  but  one  would 
hardly  suppose  that  the  Strawberries  would  be  also  thus  pol- 
lenized :  though  at  a  height  of  9,000  feet  in  tlie  Andes,  I  have 
watched  Humming-Birds,  possibly  the  same  species  as  thai  at 
Juan  Fernandez,  hovering  over  the  low  mountain  flowers,  quite 
close  to  the  gi'ouud,  where  nothing  like  a  bush  was  growing. 

It  would  lie  very  interesting,  if  it  proved  to  be  the  caae,  thftt 
Humming-Birds  have  in  this  distant  island  adapted  themselves  to 
the  fertilization  of  our  cotiimon  garden  fruitfii.  Besides  the  fruit 
trees,  there  are  many  introduced  plants  with  well-developed 
flowers  which  thrive  in  the  island ;  a  Thistle  is  very  abundant 
and  luxuriant,  as  if  eager  to  remind  travellers  to  what  race  the 
world  owes  the  immortal  Selkirk,  and  a  Wild  Tnmip  is  rapidly 
spreading.  Possibly  the  abundant  flies  take  some  Bhare  in  the 
fertilizing  work- 
It  must  be  remembered,  with  regard  to  insular  florna.  that  a 
plant  which  had  developed  showy  flowers  to  attract  certain 
insects  on  some  main  land  or  other  place  where  insects  were 
abundant,  might,  when  transferred  to  an  island  devoid  of  in.iecti 
suitable  to  its  requirements,  nevertheless  retain  its  gaudy  flow»r« 
little  or  not  at  all  impaired,  for  an  indeflnite  period,  just  hs 

*  See  page  354. 

t  A.  R  WaUftce,  "Tropical  NUure,"  p.  270-271, 
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animals  which  have  taken  to  deep-sea  life  have  some  of  them 
retained  their  colours,  though  living  in  the  dark.* 

Selkirk's  Monument  is  placed  on  the  crest  of  a  short  sharp 
ridge  in  a  gap  in  the  mountains  at  a  height  of  about  1,800  feet 
above  the  sea.  From  this,  a  steep  descent  leads  down  on  either 
side  to  the  shore.  Here  Selkirk  sat  and  watched  the  sea  on  botli 
aides  of  the  island  in  long-deferred  hope  of  sighting  a  soil. 

Here  we  rested  for  some  time,  enjoying  the  view.  Juan 
Fernandez  is  only  ten  miles  in  length,  and  20  square  miles  in 
area,  and  from  this  elevated  point  nearly  the  whole  extent  of  the 
island  could  be  overlooked-  Ytt  this  tiny  spot  of  land  contains 
birds,  land  sliells,  trees,  and  ferns  which  occur  nowheie  else  in 
the  vast  expanse  of  the  universe,  but  here  or  in  the  neighbour- 
ing Mas-afueru.  One  could  almost  count  the  number  of  trees 
of  the  endemic  Palm  {Cevoaylon  Ajistraie)  and  estimate  the 
number  of  pairs  of  the  endemic  Unmming-Bird  existent,  at  a 
bird  for  every  buHli.  Two  of  the  species  of  Laud-birds,  and  all 
tlie  20  species  of  Land-shells  of  tlie  island  are  endemic. 

Tlie  tempeniture  at  the  monument  at  11  A.M.  was  65**  F.  A 
small  Bat,  possibly  disturbed  by  the  sound  of  the  gun,  was  seen 
to- fly  past.  Tlie  common  Sow-thistle  {Sotu'?iv^  oltractus),  the 
ubiquitous  weed,  has  climbed  up  the  pass,  and  grows  by  the 
Monument.  The  endemic  Palm  has  been  almost  exterminated, 
excepting  in  nearly  inaccessible  places,  as  on  a  rock  al>ove  the 
monument,  where  a  group  of  the  trees  can  be  seen,  but  not 
reached. 

The  t^-rminal  shoot  of  the  pahn,  especially  when  cut  just  Wfore 
the  tree  flowers,  is  excellent  to  eat ;  ll»e  developing  leaf  maM 
being  quite  white,  and  tasting  something  like  a  fresh  filbert.  It 
seemed  to  me  more  delicate  than  that  of  tlie  shoot  of  the  Cocoa- 
nut  Tlie  guide  knew  where  there  was  a  tree  remaining  in  the 
woods  not  far  above  sea-level,  and  I  went  with  him  to  it  hoping 

♦  See  A.  R.  WalUoe,  "Trr.pical  Nalare,"  p.  B74.  London,  1878. 
Mr.  DorwiUf  "  Origin  of  SpeoieH,"  6th  edition,  p.  34&,  refon  to  the 
aimilar  Biir\-ivul  uf  tli«  buuka  of  buoked  seed*  iu  wUiid*  wbttra  there  arft  DO 
tnaiunuilt  to  the  fur  or  wool  of  which  they  amid  cling.  Some  hooked 
•eedfl  may,  however,  surely  aiito  be  ndaptcfl  to  liang  in  the  feathers  of 
birds,  AS  lUose  of  the  Unciitm  iiud  Aca'tui  of  tlu^  Southern  IsUndfl, 
ponibly,  for  exiuuple,  are  adapted  to  thoae  of  Uie  Alhatrua. 
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to  find  it  ia  flower.  As  it  was  not,  I  cut  it  down  for  eating,  for 
the  guide  was  only  waiting  to  l«t  it  develop  further  before  fell- 
ing it  for  that  purpose  himself.  A  few  seedling  Palms  grew 
near  by.     Palms  of  the  same  genus  occur  in  the  tropic^  Andes. 

Most  remarkable  in  appearance  amongst  the  Composite 
endemic  trees  are  the  species  of  the  gcnns  Leiulrostns,  allied  to 
our  Chicory.  The  specimens  which  I  saw  in  flower,  were  rather 
large  straggling  shrubs  than  trees,  but  with  thick  woody  stems 
and  branches  from  10  to  15  feet  in  height.  The  leaves  are  veiy 
like  those  of  a  Dandelion  in  appearance,  and  the  stem  which 
when  split  open,  has  a  curiously  jointed  pith,  has  just  the  smcU 
of  a  Dandelion-root,  and  would,  no  doubt  yield  chicory.  It 
pours  out,  like  the  Dandelion  and  allied  plants,  a  milky  joioe 
when  cut. 

The  flesh  of  the  Wild  Goats  of  the  island  is  most  excellent 
eating,  no  doubt  because  of  the  abxmdance  of  the  feed.  In  some 
parts  of  the  island,  especially  to  the  south-west,  there  are  open 
stretches  covered  with  loni^  grass.  Pigeons  {Colwnha  cauu)^ 
which  are  said  to  have  been  imported  into  the  ialand«  are 
common,  and  feed  on  the  hill-sides  in  flocks. 

Fish  are  very  abundant,  and  easily  caught,  as  are  also  Rock- 
lobsters  {PcUinurua  frontalis)  which  are  very  large,  and  especially 
good  to  eat.  More  than  60  were  caught  by  means  of  a  baited 
hooi>-net  put  over  the  ship's  side  at  the  anchorage,  and  hftoled 
up  at  short  intervals.  The  meat  of  the  tails  of  these  lobsteis  is 
dried  at  the  island  for  export  to  Chile. 

N.B.— Sonin  of  tho  uiatter  in  the  above  account  was  sent  in  MS.  to 
Mr.  WaUace,  auU  is  quoted  by  bim  in  **  Tropical  Nature,"  pp.  143 ;  370- 
S73. 

For  an  account  of  the  Laad-birds  of  Jnau  Femande;^  see  an  article  \rf 
Mr.  P.  li.  Sclater  in  "  Ibis,"  1871,  p.  178. 

For  accounts  of  the  island  in  old  times,  see  "  Anaon's  Voyage."  Account 
given  by  Capt.  Woods  Rogeiu  Funnel's  (mate  to  'Dampier*)  Vojige. 
London,  17<i7.  Shelvocke's  "  Voyage  of  the  *  Speedwell,'  171fr-173i' 
Loudon,  1726, — and  numy  others. 
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CHILK  MAGELLAN'S  STRAITS.    FALKLAND  ISLANDS. 

ASCENSION. 

ValpAraijto.  The  Andes  not  Con«rpicuoQS.  Cattle  Lusaoet)  in  the  Stre«tD. 
ExcurBion  up  the  UsjiallAta  Pofis.  LeafiesB  Mistletoe  on  the  Leaflen 
OuTtiu.  An  Equ«Btnan  Hnir  Catter.  Bead  and  tH^abled  AjiimaJBcm 
Um  Pmb.  Use  of  the  I.as»o  in  Rol)l>ery  und  Flirtation.  Clcvemefts  of 
ft  Hone  on  n  Mountain  I'atb.  Fjordu  of  the  Weetoru  Coaat  of 
FatAgonio.  Density  of  the  Forist  Au  Anchor  Broken.  Fue^^iana, 
Wild  Qewe  nt  £Uzaboth  liduud.  Kitchen  Middens.  The  Falkland 
Ifllanda.  Vi«it  to  Port  Darwin.  Scotirhmeu  turned  Gauchos.  Chapinaa 
and  Tropijeg.  Wild  Horses  and  tbuir  H&bita.  Various  Modes  of 
Handling  Cattle  in  Different  Parts  of  the  World.  Oooee-Bolaaiiuideol 
Knuckle  Bones.  FUee  and  Gnattf  with  Rudimentary  Wings.  Skeleton 
c}f  Ziphioid  Whole.  Fnegiau  Arrow-beads  Scattered  in  the  Isbuda. 
rHabitA  of  JookoM  Penguin.  Aflcemiion  Iftlond.  Lind  Craba.  The 
itching  of  Turtles'  i:Iggs.  Shooting  at  Flying  Fiah.  Birds  At 
rain  Bird  XaUnd. 

TalpamlMi,  Chile.    November  lOth  to  December  lllh,  IS^S. — 

How  Valparaiso  cuuie  to  be  calltHl  the  Vale  of"  ParadiHe  1  cannot 
well  understand  ;  tlie  voyagers  who  so  named  it,  must  have  come 
from  a  desert  laud  indeed.  Tlie  surrounding  country  has  a  most 
barren  and  iuhc^spitable  appearance,  the  red  decomposed  granite 
soil  showing  btiro  everywhere,  and  being  only  here  and  there 
sprinkled  over  with  scanty  bushes.  Not  a  tree  is  to  be  seen 
any^where  from  the  anchorage  in  the  harbour  though  a  wide 
Tiew  is  thence  obtained  of  the  coast  of  the  Bay. 

1  had  expected  the  far-famed  Andes  to  show  out  as  a  splendid 
Tange  in  the  background ;  but  these  mountains,  though  they 
look  close  to  the  coast  on  the  map,  lie  so  far  inknd  that  one 
has  to  search  for  them  in  the  view  from  the  Bay  in  order  to  see 
them  at  all.  Even  then  they  are  only  to  be  discerned  on  a  clear 
day,  and  M'hen  seen  tliey  look  small  and  not  at  all  imposing. 
The  residents  on  the  hill-aloptis  know  where  the  higher  peaks 
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lie,  and  point  them  out  to  strangers ;  but  there  is  nothing  m 


their 


^hich  would  lead 


their  real 


appearance  wnicn  wouia  leaa  one  to  suspect 
grandeur  were  one  not  acquainted  with  it  beforehand. 

The  hill-sides  around  the  town  are  scored  by  the  strag^g 
tracks  of  Pock  Mules  following  the  crests  of  the  ridges.  The 
earth  being  so  little  held  together  by  vegetation  is  readily  cnt 
into  by  the  rain.  An  excessively  heavy  rain-storm  occuired 
just  before  we  left  Valparaiso.  The  water  poured  off  the  hill- 
sides, flooding  the  streets  of  the  town,  and  carried  so  much  earth 
with  it  that  it  buried  the  lines  of  the  tramway  in  some  places 
with  two  feet  of  soil,  and  the  line  had  to  be  dug  out 

One  sees  the  lasso  in  full  use  eve-n  on  the  quay  of  ValpaniM. 
It  is  used  by  the  herdsmen  who  have  to  assist  in  shipping  the 
cattle  wliich  they  drive  down  from  the  country.  I  saw  two 
refractory  animals  thus  thrown  down  with  the  lasso  on  the  pave- 
ment, and  subdued,  amongst  a  crowd  of  passers-by.  It  nii^t 
have  been  awkward  for  the  crowd  if  the  men  had  missed  their 
aim  ;  but  the  matter  seemed  perfectly  safe  in  their  hands. 

Amongst  the  herdsmen  w^as  a  youth  of  about  16  years.  He 
made  a  clumay  shot  with  his  lasso,  wliich  interfered  with  that 
of  one  of  the  other  men.  The  man  rode  his  horse  full  tilt  at 
that  of  the  boy  several  times,  driving  in  his  spurs  and  making 
his  horse  charge  with  all  its  force.  The  boy  returned  the  chaige 
guiding  his  horse  so  that  the  two  met  always  chest  to  chest,  and 
eventually  the  man  finding  he  could  not  upset  him  gave  up  the 
attempt.  I  was  told  that  this  charging  of  horses,  which  corre^ 
spends  exactly  to  charging  at  football,  is  commonly  practised  in 
Chile.  It  was  curious  to  see  it  going  on  in  the  populous  street 
of  a  large  city. 

I  went  to  Santiago,  the  capital  of  Chile,  and  also  made  sn 
excursion  to  the  summit  of  the  Uspallata  I'ass,  which  is  tra- 
versed by  one  of  the  roads  leading  over  the  Andes  to  Mendoia 
in  the  Argentine  Republic.  I  started  from  the  town  of  Sta 
Hosa  de  los  Andes.  The  Paas  has  been  described  by  Mfc. 
Darwin.* 

Soon  after  leaving  Sta.  Eosa  the  hill-sides  are  seen  to' 
covered  with  the  tall  Candelabra-like  Cactus  (Gereus  Quitco) 
*  "  Juurnal  of  Reiktarohes,"  p.  330. 
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It  has  a  most  strange  appearance,  Otlier  forms  of  Cacti,  each 
Bilupted  to  the  climate  of  a  piirticidar  altitude,  succeed  one 
another  as  the  slope  of  the  Andes  is  cliiiibed ;  those  that  lie 
highest  being  dwaj'f  foraw  scarcely  rising  above  the  jrrouud. 

On  the  Cereus  Quiaco  grows  a  M\At\etoe  {Loranihus  aphylliis), 
Tliis  Mistletoe  is  most  remarkable,  because,  like  the  plant  on 

I  which  it  is  parasitic,  it  is  entirely   devoid  of  leaves.     It  is 
extremely  abundant,  growing  on  neiirly  all  the  Cereva  trees,  and 
is  very  conspicuous,  because  its  short  sttrms  are  of  a  bnght  pink 
fioloor.    I  could  not  understand  what  it  was  at  tirst,  as  it  looked 
like  a  pink  inflorescence  of  some  kind  belonging  to  the  Cactus. 
Mr.  Thiseltou  Dyer  has  examined  the  mass  of  parasitic  tissue 
■  of  this  Mistletoe  which  draws  the  nourishment  from  the  interior 
oftlie  stem  of  the  Cactus.      He  finds  that  having  a  soft  and 
succulent  matter  in  which  to  ramify,  tlie  basal  fibres  of  the  para- 
site form  a  large  spongy  mass  of  great  size  within  tlie  stem  of 
I  the  Cactus,  wliich  curiously  simulates  a  moss  of  mt/celium,  such 
as  produced  by  a  parasitic  fungus. 
Tlie  fact  that  Uie  ilistletoe  growing  on  a  leafless  Cactus  has 
no  leaves  itself,  reminded  me  of  a  remark  which  Sir  William 
MocArtliur  made  to  me  in  New  South  AVales.     He  told  me 
that  he  liod  noticed  tliat  the  Mistletoes  growing  on  the  various 
K  species  of  Gum-trees  (Eutahfptug)  simulated  in  their  foliage  that 
^  of  the  inie.  on  which  they  grew,  so  that  from  that  reason  they 
were  difhcult  sometimes  to  find.    He  pointed  out  to  mc  examples. 
The  leaves  of  one  Australian  sj^ecies  of  Mistletoe,  Loranthus 
eeUutroides,  which  grows  on  s|>ecies  of  EuealyptuSt  are  so  like 
those  of  the  Eucalyptus  itself,  that  the  varieties  of  the  species 

I  have  been  termed  L.  eurnlyptoidts  and  L,  eucalyptifolitiiu  The 
Australian  sjtecies  of  Loranthv-9  have  commonly  two  very 
diiferent  forms  of  leaves,  brotul  and  narrow.  In  tlie  case  of 
X.  cdfuiroides  the  broad-leaved  varieties  grow  on  Banksiast  mostly, 
and  the  narrow-leaved  on  Eticaltfpti;  but  both  forms  occur  on 
Species  of  Casuarina^  wluch  is  a  tree  witJi  narrow  needle-like 
leaves ;  all  gradations  occur  between  Uie  two  varieties  of  titis 
Mistletoe.* 

Bcutliam  And  MUUer. 


»  »  Flora  AiutnOienfflB,"  Vol.  ill,  pp.  388, 31)0. 
London,  1606. 
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Lorantlixis  aphi/llus  is  the  only  Loranthus  without  leftTn, 
It  grows  oiily  upon  the  Ctrtna  Quisco,  There  are,  however^ 
species  of  the  geuus  Misodejtdron  uf  the  Mistletoe  family*  ^iiich 
are  leafless,  and  yet  grow  on  trees  with  well-developed  leaves, 
such  as  the  Fuegiau  Beech  Trees. 

Prohably  the  leafiess  Mistletoe  on  the  Cactus  has  got  hd  uf 
its  leaves  tor  the  same  reason  as  the  Cactus,  viz.,  to  minimisfr^ 
loss  of  moisture  by  evaporation  in  an  arid  climate.  The  Austra- 
liiUi  Mistletoejs  possibly  are  adapting  their  leaves  tu  the  fomuof 
those  of  the  Gum-trees,  in  onier  to  bonetit  the  trees,  and  thos 
themselves,  by  interfering  as  little  as  possible  •with  the  vcgtto- 
tion  at  the  roots  of  their  host.  They  can  hardly  tie  suppused 
to  gain  by  being  inconspicuous,  but  must  rather  be  certain  to 
lase  thereby. 

After  accompanying  me  for  about  half  the  distance  up  tlie 
Pass,  my  companion,  Lieut.  G.  R.  Bethell,  had  to  return  and  left 
me  to  proceed  with  a  Chilian  rustic  guida  As  a  substitute  i 
travelling  barber  joined  us  and  attached  himself  to  me  to  my 
great  amusement.  It  was  curious  to  meet  with  an  equestmn 
hair-cuttox.  He  had  his  scissors  slung  to  Ids  saddle.  He  was  a 
most  useful  luiui  to  me,  for,  true  to  his  trade,  he  persisted  iu 
talking  to  me  and  telling  me  long  stories,  riding  beside  me  all 
day  until  at  last  1  really  l>egan  to  understand  part  of  what  be 
8ai<l,  and  made  lajiid  pn)gres8  in  Spanish.  His  great  wish  was 
that  we  should  re^ich  the  new  house  that  he  was  buil*ling,  that  1 
might  see  it.  At  last  he  led  me  off  the  road  in  a  Cum  of  the 
valley  which  was  excessively  barren-looking,  like  the  rest  of  the 
landscape  at  this  altitude,  7.000  or  8,000  feet.  I  could  see  no 
house,  but  he  led  me  to  a  large  square  block  of  faUen  rock.  Heie, 
against  tlie  rock  on  one  side,  was  a  sort  of  pen  enclosed  go 
tliree  sidea  -by  a  wall  of  roughly  piled  stones  about  a  yard 
and  by  the  rock  on  the  other- 
There  was  no  roctf  of  tuiy  kind,  but  this  was  the  "  casa." 
measured  about  six  feet  squoi'e.  A  hole  excavated  under  the 
rock  at  the  back  was  the  store-room.  My  friend  motioned  me 
with  most  elalxjrate  politeness  to  enter>  and  ofiered  i-efn^ahmeat 
He  pressed  especially  coffee,  so  I  agreed  to  that,  whereupon  his 
8er\'ant  or  assistant,  a  lad  whom  we  found  at  the  "  new  house." 
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produced,  after  a  long  delay,  some  hot  water  slightly  tiaged 
bmwn  hy  about  half  a  dozen  cotlce  l>eans. 

The  liair-cutler  had  turned  a  rill  from  the  river  over  the  dry 
and  dusty  soil  near  by,  and  gross  was  beginniug  to  spring.  He 
insisted  on  riding  farther  with  me  to  an  inn  at  the  bottom  of  tlie 
final  steep  climb  to  the  suDiiuit  of  the  Tasa,  and  having  slept  a 
Iiight  and  waited  at  the  inn  till  my  return  from  the  summit, 
tucompanied  me  back  to  hiB  house.  He  ceased  not  to  talk  to  me 
•11  the  time,  and  though  I  was  Incoming  comparatively  proficient 
the  language,  I  got  tired  of  him  at  last,  and  treacherously 
gave  him  the  sHp  whilst  he  rode  off  into  a  side  vidley  to  find 
Bome  wonderful  plant  for  me  of  wliich  he  only  knew  the 
locality. 

It  pleased  me  very  much  to  find  amongfit  the  Alpine  vege- 
n,  at  7,500  feet  elevation,  a  plant  of  the  genus  Azarclla 
ififoliatn),  a  genus  with  which  1  had  become  so  familiar  in 
the  faiMjfl'  Kerguelen's  Ltmd.*  A  ])lant,  C/icvrenlia  Thouarsii, 
*hich  occurs  in  the  isolated  and  distant  Tristan  da  Cunha,  is 
eommon  all  over  Cliile ;  the  species  fotmd  on  the  cfmtiuent  being 
identical  with  tliat  of  the  island. 

Near  the  summit  of  the  Pass  the  sloj^es  are  tdmost  absolutely 
ten. 

The  line  of  the  track  is  strewn  with  the  skeletons  of  mules 

ftnd  cattle  whicli  have  |)eri.shed  nii  the  journey.     Very  large 

zmmbers  of  cattle  are  constantly  driven  over  the  Pitss,  though  it 

12,500  feet  in  height,  from  the  Argentine  Republic,  and  the 

hilians,  in  exchange  for  tliis  meat,  sup]>ly  com  to  the  Argen* 

tiners,  which,  however,  of  course  goes  round  by  sea. 

The  cattle  can  find  little  or  no  food  on  the  journey  over  the 
,  and  many  tlie  on  tin?  way ;  many  otliors  are  obliged  to  be 
led,  and  men  occupying  houses  on  the  route  buy  the  diaabled 
ones,  and  make  a  profit  by  drying  the  meat. 

At  one  spot  an  unfortunate  mule  had  fallen  from  a  zigzag  path 
own  a  steep  slope,  and  lay  at  the  l>otlom  with  one  of  its  legs 
rojcen,  and  the  bone  protruding  for  six  inches.  My  guide  went 
p  an<l  kicked  the  poor  beast,  which  waa  lying  down,  till  it  got 
p  on  three  legs,  but  only  to  see  if  it  wa*«  of  any  good,  and  he 

♦  See  page  lOR. 
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laughed  at  it  \vithout  the  slightest  feelinj*  of  compassion.  I 
"would  have  given  a  great  deal  to  Lave  been  able  to  put  it  out  of 
its  misery,  but  I  did  not  want  the  man  to  see  that  I  had  no 
pistol  with  me,  and  I  was,  therefore,  obliged  to  let  the  animal 
lie. 

There  was  absolutely  no  food,  yet  the  man  said  the  mole 
woultl  live  eight  days.  Tlicre  were  plenty  of  Condors  wheelinjj 
about  in  different  directions,  but  they  took  not  the  slightest 
notice  of  the  beast.  I  was  told  that  they  never  approMh 
until  an  animal  is  actually  dead.  The  drover  who  took  tLfi 
pack  off  the  mule  hod,  no  doubt,  never  given  a  thought  to 
taking  the  trouble  to  kill  the  animal. 

There  were  several  patches  of  snow  which  were  crossed  by 
the  track  close  to  the  summit  {Cumbre),  but  there  was  no  snow 
on  the  track  at  the  actual  summit  itsclf. 

I  was  told  that  when  highway  murders  were  committed 
on  the  Pass,  the  traveller  attacked  was  usually  lassoed  and 
dragged  off  his  horse,  and  some  way  away  from  the  track ;  the 
assailant,  as  soon  as  his  man  is  noosed,  putting  spurs  to  his 
horse ;  a  very  unpleasant  mode  of  death.  The  lasso  is,  however,  fl 
used  on  human  beings  occasionally  witli  far  different  inteJiU  ™ 
I  saw  a  young  girl  going  out  on  foot  to  milk  the  cow3,  at  A 
farm  at  some  distance  down  the  Pass,  playfully  lasso  a  young 
man  with  whom  she  had  beeu  flirting,  catching  him  round  tL« 
neck  us  ue^itly  as  possible,  just  as  he  was  going  away, 

I  rode  a  horse  on  the  journey  whilst  my  guide  rode  a  mtd«. 
We  made  a  ddtour  on  our  return  jowney  in  order  that  I  should 
see  a  remarkable  chasm  in  tho  rock  called  "Elsalto  del  soldado" 
(The  Soldier's  Leap).  We  had  to  traverse  an  old  and  neglected 
rout^  fiir  some  distunce.  In  one  place  the  hill-side  had  slipped 
somewhat,  and  the  tmck  was  gone,  but  steep  slopes  of  loose 
stones  had  to  be  crossed  between  short  lengths  of  the  remaining 
path.  Tliere  was  a  deep  drop  into  the  river  below.  My  horse 
halted  a  second  or  two  before  each  of  these  slopes,  evidently  w«ll 
knowing  their  treacherous  nature  and  also  the  best  way  rf 
crossing  them,  and  tlieu  went  across  with  a  qmck  run  as  &fittti 
he  could  make  his  way. 

Jxist  so  I  should  have  crossed  them  myself  on  foot;  the 
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momentum  helps  one  across  the  sliding  stoues,  and  there  is  no 
time  for  stones  to  roll  down  from  above.  I  certainly  thouglit 
that  tlie  horse  managed  his  feet  better  tlian  the  mule  on  tliis  oc- 
casion, and  OS  far  as  my  experience  goes,  a  horse  that  is  thoroughly 
accustomed  to  mountain  work  is  better  than  a  mule  to  ride  in 
difficult  places,  and  is  certainly  quicker,  though  the  mule  has 
secured  the  credit  of  being  the  better  mountaineer. 

McHsler  Channel  and  (he  •trmiu  of  MascUan,  December  Sltt, 
187S,  to  January  3oih,  iM^o. — The  ship  entered  the  Gulf  of  Penas 
on  the  coast  of  Patagonia,  south  of  the  Chonoa  Archipelago,  on 
Decern l)er  31st,  and  lor  a  fortnight  steamed  through  the  won- 
derful series  of  sounds  or  Qorda  into  which  the  south-west 
coast  of  South  America  has,  like  the  coasts  of  British  Columbiap 
of  Greenland.  Norway,  and  other  co\mtries,  been  slowly  engraved 
by  the  prolonged  action  of  glaciers.  Such  an  indented  coast- 
line occurs  only  in  those  regions  in  high  latitudes  where  there  is 
constant  precipitation  of  moisture,  since  glaciers  can  only  be 
I,  and  perform  the  eroding  work  whiii-e  there  is  an  abundant 
snowfall* 

The  Western  Patagonian   fjords  are  very  beautiful     The 

»  route  led  through  narrow  channels,  between  successive  ranges  of 
mountains,  capped  here  and  there  by  snow  and  glaciers,  the 
dwindled  representatives  of  those  that  scooped  out  the  main 
features  of  the  scenery.  The  fjoixls  reuiiud  one  somewhat  of 
those  of  Norway.  They  bnmch  and  send  off  offsets  on  eitlier 
B  hand  perpetually.  Thus,  as  these  long  sounds  are  traversed, 
™  constant  glimpses  are  obUuned  down  the  communicating 
channels,  which  show  themselves  lM)unded  by  successions  of 
mountain  ridges,  fading  gi-adually  out  of  sight,  one  behind  the 
other  in  the  distance. 

In  the  upper  part  of  the  Messier  Cliannel,  near  the  Gulf  of 

IPeflas,  the  mountains  ore  covered  from  top  to  bottom  by  a  deuse 
forest  of  small  trees,  and  one  of  the  chief  pecuUarities  of  the 
Scenery  is  caused  by  the  fact  that  these  forests  come  right  down 
to  the  sea-shore,  and  overhang  the  beds  of  mussels  growing  on 
tile  rocks.    Tlie  cliannt^ls  arc  full  of  Fur  Seals,  which  were  to  be 

♦  O.  roaclu'l,"  Nc'ue  Problonic  der  V'ergleichemleii  KrilkiiuUc"  LeipKlgt 
Duucker  iind  UiuuboldU  IbTU    Dio  FjordliiMiiiigcn,  a,  a 
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seen  prograssing  through  the  water  alongside  the  ship  in  troops, 
by  series  of  bounds,  just  like  porpoises.* 

The  anchor  was  dropped  every  night,  it  being  impossible  to 
proceed  without  daylight,  because  of  the  intricacy  of  the  channel. 
Every  evening  I  went  on  shore  at  some  w-ild  harbour,  to  wade 
tlirouf^h  swamps  and  crawl  through  the  dense  undergniwth,  in 
pursuit  of  wild  geese,  ducks,  suijn^,  and  woodcocks.  In  soni£  of 
the  harbours  it  was  impossible  to  get  away  from  the  sea-shore, 
so  dense  was  the  barrier  of  forest  everywhere.  The  grouod  is 
encumbered  with  prostrate  trees  and  logs,  which  are  overgrown 
witli  the  most  delicate  and  beautifid  ferns,  mostly  Hymeno- 
phylluins,  which  thrive  in  the  constantly  moist  atmosphera 

At  one  place  we  iired  the  forest.  The  iire  spread  rapidly  for 
miles,  covering  the  mountains  with  clouds  of  smoke,  and  some- 
what endangering  Mr.  J.  J.  Wilil.  one  of  the  members  of  the 
scientific  staff,  who  was  on  shore  alone.  After  an  anxious  hue- 
and-cry  he  was  found  safe  on  a  rocky  promontory,  and  brought 
back  to  the  ship  in  one  of  the  boats  in  triumph. 

About  Sandy  Point  there  is  more  open  country,  and  wide 
stretches  of  grass-lanil,  on  wliich  we  found  abundance  of  mush- 
rooms. A  curious  accident  happened  at  Fort  Churruca,  in 
Desolation  Island.  The  sliip's  anchor  was  let  go  in  a  glassy 
calm,  and  apparently  the  aliip  was  safely  anchored.  A  short 
time  later,  however,  a  slight  breeze  sprung  up,  and  the  officer  of 
the  watch  found  that  the  ship  was  drifting  freely  before  it 
He  had  just  time  to  let  go  another  anchor  and  save  the  ship 
from  drifting  on  shore,  wliich  was  a  very  short  distance  off  in  the 
narrow  fjord.  It  was  found  that  the  anclior,  falling  heavily  on 
the  rocks  when  let  go,  had  broken  in  two  short  off,  so  tiiat  the 
remmmt  did  not  hold  at  all,  a  fact  which  had  not  been  apparent 
during  the  calm. 

Many  deserted  huts  of  the  Fuegians  were  seen  at  the  vaiiotia 
harbours  ;  but  to  my  great  disappointment  wc  met  with  do 
natives  themselves.  Only  one  day,  as  we  steamed  along  the 
middle  of  the  main  Strait  of  Magellan,  near  the  southernmost 
point  of  America,  Cape  Froward,  in  a  bitterly  cold  blast,  we  saw 
on  the  ehoi-e,  in   the  distance,  three  Urea,  with  their 

*  See  page  265. 
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Bfttreaming  out  l>et'ore  the  gale,  find  wc  cotild  make  out  Uirough 
H  the  rain  the  fonuH  r>f  thu  niitivt^s  around  thriu. 

At  Sandy  Point  there  were  two  Fuc^ian  girla  &&d  a  boy, 

who  had  been  jiicked  up  in  a  canoe  by  a  Chihan  war-vessel.  1 
.  waa  struck  by  tlie  ruddy  colour  of  tlie  cheeks  of  the  ^rls.  wliich 
B  closely  resembles  that  of  Japanese  women,  especially  that  of 
Hmany  older  ones.  Two  Fuegian  men  who  Iwlongod  to  a  Mission 
W  schooner  at  tlie  Falkland  Islands  did  nut  show  any  ruddy  colour, 

but  were  of  a  uniform  light-yellowish  brown, 

IThc  girls  and  the  boy  slept  huddled  together  in  a  heap,  and 
eurleil  uj>  for  warmth.      The  girls  w«re  phoU)gniphfcKl   by  the 
"  Challenger  "  photographer.    They  were  very  shy  and  suspicious, 
and  iKitli  put  one  of  tbuir  fingers  in  their  months  during  the 
pn>cess,  on  three  successive  occasions.  Uiat  being  evidently  with 
them  the  natural  mode  of  expressing  shyness. 
■        Tliere  were  no  Patagonians  at  the  Sandy  Point  settlement  at 
"  Uie  time  of  the  ship's  visit.    We  were  told  that  they  visit  the  set- 
tlement at  intervals  to  sell  their  (.iuanacho  rol>es.     When  the  tribe 
B  ftnives  at  a  short  distance  from  the  settlement,  a  messenger  is  sent 
^  forward  to  tell  the  Chilian  Governor  that  the  trilie  i&  comin;^ 
on  a  certain  day.  and  e.\|}ect8  a  salute  to  be  fired.    As  Uiey  ap- 
proach accordingly,  a  salute  is  fired  iVom  the  fort,  and  they  ride 
in,  making  their  hoi-ses  caper,  and  showing  ofl'  tlieir  horsemanship. 
When  they  have  stayed  some  time  in  tht;  settkaneut.  and 
have  sold  their  robes  and  spent  the  money,  mostly  in  drink, 
they  aend  word  that  tboy  are  going,  and  rtMpiire  another  salute, 
and  as  everyone  is  very  glad  t<»  get  rid  of  them,  and  they  will 
not  go  without  it,  they  are  again  saluted,  and  depui  to  hunt  Uie 
Guanaco  again. 

After  leaving  Punta  Arenas,  we  lauded  at  Elizabeth  Island, 
which  is  witliout  trees,  but  covereil  with  graas,  and  ia  likely  soon 
U)  1h^  rKurnpied  as  a  Hhi-ep-run.  The  isliuid  is  the  breeding- 
place  i»f  large  nutnliersof  Wild  treese  iCklo^jifut4fa  J*aUi4funi4:ha). 
TJiti  geese  were  very  abuTidant,and  a  wild-gt nxse-rhase  in  Klizabeth 
Island  is  a  vejy  diU'erent  matter  from  one  at  home.  Wliun  I 
had  shot  nino  geese  I  found  that  1  had  no  light  tjisk  Wfore  me 
in  carrying  them  to  the  l)oat  at  the  end  of  tlie  island,  over 
the  aoft  and  yielding  soil*      Goose-ahooting  in  the  Falkland 
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Islands  similarly  soon  satiates  the  sportsman,  who  finds  hiineelf 
early  in  the  day  witli  a  heavier  bag  than  he  can  stagger  under. 

The  geese  at  Elizabeth  Island  showed  some  wariness,  and 
some  little  tnjuhle  had  to  l>e  taken  in  onler  to  get  within  shot  of 
tliem,  unless  they  were  met  with  in  long  grass.  Wlien  on  the 
alert,  they  settled  on  the  summits  of  the  hillocks  and  ridgee,  in 
order  to  have  a  wide  view  of  the  enemy.  One  had  to  creep  ap 
under  cover  of  the  hill-slopes,  and  make  a  final  rush  forwaida 
towards  the  flock.  The  birds  are  startled  by  this,  and  it  is  same 
time  before  they  make  up  their  minds  to  fly. 

No  doubt  the  wariness  of  these  geese  is  due  to  their  pro- 
genitors having  been  hunted  for  generations  by  natives  in  old 
times.  Elizabeth  Island  is  fringed  with  Kitchen-middens  of 
large  extent,  wliich  are  full  of  vast  quantities  of  bones  of  the 
Sea  Lion  {Otaria  juhata).  Mr.  Mun'ay  excavated  some  of  these 
mounds,  and  found  some  stone  arrow-heads  and  stone  fiahing- 
net  sinkers.  The  island  was  inhabited  at  the  time  of  the  early 
Dutch  Voyages. 

Besides  tlio  middens  there  are  plenty  of  small  shallow 
circular  excavations  with  the  thrown-out  earth  heaped  aTt>UDd, 
which  mark  tlie  site  of  Fuegiim  huts.  The  human  debris  is 
evidently  of  all  agea,  and  1  even  found  a  sardine  tin  amongst  it, 
perhaps  left  there  by  Cunningham. 

The  geese  at  the  Falkland  Islands  are  far  tamer  than  those 
at  Elizabeth  Island,  and  seem  not  to  understand  a  gun,  tliough 
they  have  been  shot  at  now  for  a  long  period.  The  Falkland 
Islands,  however,  were  never  inhabited  by  any  savage  race,  and 
the  birds  have  not  had  time  to  leara.  The  other  birds  in 
Magellan's  Straits,  which  also  occur  at  the  Falklands,  as  for 
example  the  Loggerhead  Ducks,  show  the  same  contrast  in  their 
wildness.  TJiey  have  been  hunted  for  generations  by  the  hungry 
Fuegians. 

The  young  wild  geese  at  Elizabeth  Island,  AvhiLst  still  covered 
with  black  down,  mn  amongst  the  grass  with  astonishing  quick- 
ness, and  are  as  difficult  to  shoot  as  rabbits.  It  is  no  easy  task 
to  catch  them  by  running.  A  brood  when  met  with  separatcs» 
every  gosling  running  olf  in  a  ditlerent  directiou.  The  young 
birds  dodge  behind  a  tuft  of  grass,  and  squatting  closely  under 
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it  are  ftt  once  safe.  It  is  quite  impossible  to  find  them,  and  a 
brood  of  ten  or  twelve  giwlings,  aa  large  almost  lus  fnU-fp-own 
B  fowls,  disappears  as  if  by  magic.  Tha  goslings  con  only  be 
caught  by  tlie  pursuer  keeping  his  eye  on  one  bird  only,  and 
running  after  it  at  thu  utmost  possible  speed.  1  hod  no  idea 
that  goslings  would  be  able  to  secure  their  safety  so  completely. 
No  doubt  a  ti-rricr  would  find  them  one  after  another.    They 

(are  far  better  to  eut  tlum  the  fid  I -grown  geese. 
The  sliip  was  anchored  in  about  16  Buccessive  harlwurs  in 
the  passage  through  the  long  Patagonian  Channels  and  Magel- 
lan's Straita  The  nm  across  from  the  eastern  mouth  of  tlie 
&trait«r  to  the  eastern  extremity  of  the  Falkland  Ishuids,  con- 
sumed only  three  days.  The  sea  crossed  over  is  extremely 
_  shallow,  varying  from  50  to  20  and  110  fathoms  oidy  iu  dcptk 

^m  For  the  Natural  (liatory  of  tlie  StmitB  of  Mn^ellAn,  aee  K  O. 
^H  t'unDinghiUD,  M.D.,  "Note*  on  the  Natural  lliatory  of  the  Stnita  of 
^UfilgelUn."     Bditiburgh,  1871. 

^^^Tor  Aooounts  of  the  PaiagoniAns.    0.  C.  Mustors,  K,N.,  "  At  Home 
with  the  PatagouiniLS."     Loudon,  Murray,  1873. 


I 


The  ralklMd  lalatitfe,  January  SSrd   to  rrHrnarr  7th,  1819. — 

Tlic  ship  riMiched  Stanley  HurlMjur  in  ibe  Falkhuul  Gmup,  on 
January  23rd.  The  Falklands  are  a  treeless  expanse  of  moor- 
land and  bog,  and  baro  and  barren  nick.  Though  it  was 
summur,  and  thu  Islands  aie  in  about  a  corresponding  latitude 
to  London,  a  bitterly  cold  hail-storm  pelted  in  my  face  as  I 
rowed  to  the  shore.     Tho  islands  art*,  occupied  as  sheep  and 

,le-runs,  and  since  shet^p  am  found  to  pay  Wst,  they  are 
suppliuiting  the  cattle,  fonucrly  so  numerous,  to  a  liirge  uxtent. 

Tlu>  mutton  is  most  excellont,  but  the  supply  is  so  far  in 
exce.ss  of  the  small  demand,  tlmt  the  Falkliuid  Iftlaud  Company 
have  a  large  boiling-down  establishment,  where  their  sheep  are 
boiled  down  for  tallow. 

1  rodo  with  Lieut.  Channer  tJO  miles  across  tin*  hir^'c  island, 
on  which  the  town  of  Stanley  is  situatt*,  U>  I'mil  liaiwin,  in 
order  to  examine  some  repoiied  conl-liods.  at  the  request  of  the 
Guvernnr.  Tlic  routw  lay  over  the  dreary  moorland,  and  wound  and 
tunicd  ftlx>ut  ill  order  to  av*iid  the  Uvacherous  Itogs.     A  "  Taas*' 

tho  Falkland  Islands  men  us»  not  a  practicable  cleft  iu  the 
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mountains,  but  a  track  by  vrliich  it  is  possible  to  ride  acrm 
bog.  The  horses  born  and  bred  in  the  island,  know  full  w«Il 
ivben  they  are  approacliing  dangerous  ground,  and  tremble  oU 
over  when  forced  to  step  upon  it. 

At  every  ten  miles  or  so  a  shepherd's  cottage  was  met  with. 
Usually  the  shepherd  was  a  Scotchman  in  the  emploj  of  tbe 
Falkland  Company.  Othenvise  the  entire  route  was  tinmliabited. 
Some  of  tlie  she])berd3  are  married  They  seem .  well  otf  and 
were  very  hospitable.  Tliese  Sootcbmen  have  almost  entirely 
supplanted  the  "  gauchos  "  from  the  mainland,  who  did  all  the 
cattle  work  at  the  time  of  Darwin's  visit  to  the  islanda.  They 
come  out  from  home  usually  entirely  imacciLstomed  to  nding, 
but  very  soon  become  most  expert  witli  the  lasso  and  bolas.  and 
can  ride  and  break  the  \^^lde8t  horses.  Tliere  were  only  Iwo 
Spamsh  gauchos  in  the  employ  of  the  Company  at  the  time  of 
our  visit. 

The  Company's  shepherds  are  each  allowed  eight  horse&,  a 
fresh  one  for  every  day  of  the  week,  and  a  pack-horsa  The 
horses  feed  txjgether  on  the  moorland  near  the  shepherd  s  cotUige, 
and  kc*ip  together  in  a  hand  though  quite  free.  An  old  brokm- 
down  mare,  which  cannot  roam  far,  is  usually  kept  with  each  band. 

Generally,  the  mare  is  one  in  which  the  hoofs,  as  ocous 
quite  commonly  in  the  Falklimds  from  the  softness  of  the  soil, 
are  grown  out  and  turned  up,  somewhat  like  rams  horns.* 
Tliough  the  gauchos  themselves  are  a  thing  of  the  past  in  the 
Falklands,  tlieir  Si)anish  terms  for  all  matters  connected  with 
cattle  and  homes  survive,  and  are  in  full  use  among  the  8ci)tdi 
shepherds.  Such  a  maimed  animal  as  above  described  is  accor- 
dingly  called  a  "  Chapina  "  (chapina,  a  woman's  clog).  Tlie  ImniJ 
of  horses,  which  is  called  the  "  Tropija,"  never  deserta  the 
"  Chapina." 

A  man,  after  riding  30  or  40  miles  and  about  to  change 
horses,  merely  takes  the  saddle  off  his  horee,  gives  the  aninuiri 
back  a  rub  with  his  fingers,  to  set  the  hair  free  where  the  saddle- 
cloth pressed,  and  lets  the  horse  go.    The  horse  never  fiaila  to 

*  The  huofiii  of  cattle  in  the  iHlaD<J8  grow  out  in  a  aimilar  nuuui«r. 
"  Proc.  ZooL  Soc,"  1861,  p.  44, 1869,  p.  69.  See  alao  C.  Dnrwin's  •Mnuiml 
of  Reaearchoa/'  p.  192. 
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return  to  its  "tropija  "  and  fooding-ground.  We  chancred  horses 
several  times  oa  the  route^  since  we  wore  the  giicsts  of  the  Com- 
pany, and  were  treated  most  hoftpitahly.  We  always  simply 
turned  our  tired  horses  loose,  to  tiud  thoir  own  way  back  for 
20  miles  or  so. 

An  experienced  guide  is  required,  in  order  to  tniverse  the 

f^Talklaiid   Island  wilsU's  ami  find  tlie  Passes.      To  a  stninger, 

evyry  l»iU  and  mountain  appears  alike,  and  many  iKjrHous  have 

lost  their  way  and  their  lives  on  the  moors.    Tlie  most  ex- 

snced  "camp"  men  (Spanish  campo)  get  loat  sometimes, 
ially  when  a  tluck  fog  comes  on.  and  tlien  they  trust 
entirely  to  their  horses,  which  make  their  way  when  loft  to 
tliemselves  back  to  thuir  accustomed  foeding-grouud. 

Mr.  FqII,  the  head  man  of  tJte  Company  at  Liarwin  Harbour, 
told  me  that  a  band  of  horses  will  always  stay  witli  a  mare  tliat 
has  a  fooL  Mr.  Darwin  lias  descrilted  a  degeneration  in  the 
size  and  strength  of  the  horses  which  have  run  wild  in  the 
Falkland  Islands  •  ascribing  the  degeneration  to  the  action  of 
the  climate  on  successive  generations.  Mr.  Fell,  and  other 
persons  lirought  in  constant  relation  with  the  horses,  hold  the 
opinion  that  it  is  only  the  w^ild  horses,  oc<Mipying  a  particular 
district  in  the  neighbourhood  of  Fort  Staidoy,  which  are  small 
and  pony-like, 

Further,  they  believe  that  the  reason  why  these  particular  wild 
borsea  are  small,  is  that  they  are  sprung  fn>m  a  stock  originally 
inferior  in  size  when  imported.  The  wild  horses  which  are 
abundant  m  the  laige  jtcninsula.  known  as  l^bnia,  were  said  to 
be  of  full  size  and  vigour,  and  to  aliow  no  signs  of  degi^n<',mtion, 
and  to  be  preferred  for  all  puqMiscs  to  those  bred  in  domestica- 
tioo.  I  saw  several  of  tljei*ie  horses  whicli  had  been  wild  ones, 
tad  rode  one.  They  were  not  at  ail  undersized.  My  guide 
xode  a  iturdy  pony,  wliich  he  said  was  one  of  the  smaller  wild 
breed.  I  give  these  opinions  merely  as  a  suggestion  for  further 
intjuiry. 

Mr.  Fell  has  watched  the  habits  of  the  Wild  Horses  in  Lafonia 
closely.     The  strong  and  active  horses  euch  guard  their  own  herd 


♦  "Jouninl  of  Ucftcarcha/*  p.  192. 
Hion,"  Vol  I, 


"  AiiiuioU  and  I'latiU  niidor  L>o- 
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of  mares.  They  keep  the  closest  watch  over  them,  and  if  oue 
strays  at  all,  drive  her  back  into  the  herd  by  kicking  her.  The 
younger  horses  live  in  herds  apart,  but  the  more  vigoroufl  ones  are 
always  on  the  look-out  to  pick  up  a  mare  from  the  herds  of  the 
older  ones,  and  drive  her  off  with  thorn,  and  they  sometimeA 
gather  a  few  mares  and  hold  them  for  a  short  time,  till  they  are 
recaptured  from  them.  When  they  think  they  are  strong 
enough,  they  try  the  strength  of  the  old  horses  in  battle,  and 
eventually  each  old  horse  is  beaten  by  some  rival  and  displaced. 
The  fighting  is  done  mainly  with  the  tusks,  and  front  to  Iwnt, 
not  with  the  heels.  Tliiis  the  most  active  and  strongest  males 
are  constantly  selected  naturally  for  the  continuation  of  the 
herds. 

The  wild  horses,  as  well  as  others,  are  often  broken  in  by 
tying  them  with  a  raw  hide  halter  to  a  post,  and  leaving  them 
for  several  days  without  food  or  water.  After  long  ine^ectual 
struggles  to  break  loose,  the  animals  become  con^-inced  of  the 
absolute  power  over  them  of  the  halter,  and  in  future  become 
cowed  and  docOe  directly  a  halter  or  lasso  is  over  their  heads. 
The  wild  horses  when  broken  in,  are  very  tame  and  quiet  to 
ride. 

I  was  astonished  at  the  facility  with  which  the  Falkland 
Island  horses  obey  the  rein.  There  is  no  necessity,  as  a  rule,  to 
make  them  feel  tlie  bit  at  all,  in  order  to  turn  them.  Merely 
laying  the  part  of  the  reins  close  to  the  hand  against  that  aide 
of  the  neck  from  which  they  are  wanted  to  turn  is  sufficient 
Well-broken  horses  can  be  turned  round  and  round  in  a  circle 
by  this  means,  by  a  gentle  touch  on  the  neck  only.  Our  hoxaa 
in  England  are  certainly  not  half  so  well  broken. 

Our  progress  on  our  riiJe  was  mostly  alow,  because  of  the 
bogginess  of  the  ground,  and  it  was  dark  by  the  time  that  wb 
reached  the  end  of  our  60  miles  ride.  Mr.  Fell  gave  us  an 
opportunity  of  seeing  an  assembly  of  the  herd  of  tame  cattle 
belonging  to  the  Company  in  the  part  of  Lafonia  near  Darwin 
Harbour,  The  Company  has  imported  some  first-class  Bulla  of 
the  homleHs  polled  breed. 

The  wild  cattle  in  Lafonia  will  probably  all  be  killed  off  in 
order  that  sheep  may  be  substituted.    At  present,  the  Compftiiy 
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pays  men  to  kill  these  wild  cattle  fur  their  hides.  The  entile  arc 
thrown  by  luean^  of  the  losso  or  bolns,  and  Iiain-stning,  or  "  cut 
down."  as  the  term  is,  and  then  killed  and  skinned  at  leisure. 
2»000  had  been  thus  killed  in  lAfotiia  in  the  year  of  our  visit 

It  seems  remarkable  tliat  such  very  different  me-ntis  of  hand- 
ling wild  or  half  wild  cattle  should  be  adopted  in  different 
countries,  and  that  one  method  should  not  long  ago  have  been 
found  Uie  bc'st.  Tlie  l>oIa8  is  useil  in  the  Argentine  Uepublic 
and  tlie  Falklands,  but  not,  I  believe,  in  Chile.  The  lasso  is 
always  used  with  it.  In  Cjdiforuia  the  lasso  only  is  used,  as 
also  in  the  Sandwich  Islands,  tho  inhabitants  of  which  derive 
thoir  methods  of  cattle  hording  from  the  former  country. 

In  Brazil  the  cattle,  as  I  have  descril>ed.*  are  liron;;jht  into 
subjection  by  being  tailed ;  the  lasso  is  used^  but  not  tlie  bolas. 
In  Australia  and  New  Zc4Llaud,  neither  of  these  appliances  are 
used,  but  only  the  stock-whip.  An  experienced  owner  of  liir^o 
herds  of  cattle  in  Australia,  tells  me  that  ho  considers  tliot  these 
various  appliances  are  really  not  wanted,  and  that  the  great  art  in 
driving  cuttle  is  to  get  them  to  move  quite  slowly,  luid  never  to 
excite  or  territy  them,  and  that  he  can  ttdl  a  gixnl  manager  at 
once  by  observing  whether  liia  cattle  are  quietly  and  easily 
driven.  There  seem  to  be  no  differences  in  the  condition  of  the 
country  in  the  various  regions  wliich  should  render  the  lasso  or 
bolas  more  necessary  in  some  than  in  the  others. 

The  bolas.t  as  is  well-known,  is  an  apparatus  consisting  of 
kvy  balls  of  stone,  metal,  or  wood  fastened  at  the  ends  of  long 

igs  of  raw  hide.  In  the  Patagonian  Ostiich  bolus,  oidy  two 
balls  are  used ;  for  cattle  and  horses,  three,  cue  bull  being  smaller 
than  the  others.  The  tliree  tlionga  am  brought  together  at  one 
knot.  Tho  bulas  Is  held  by  tlic  smaller  ball,  and  whirled  round 
tho  head,  and  then  thrown  so  08  to  outonglo  the  logs  of  the 
animal  aimed  at 

•  Swpp,  W-loi, 

t  Mr.  Dnrwm'a  »  Joum&l  of   Bsassrobca,"  pp.  44  snd  111,  in  Us 

■oootiiita  of  the  boUia,  cftlU  it  by  tbii  uonir  lu  alAo  otticr  autliom,  Muatcrii 
included.  A  huuter,  iHtwrwr,  fit^m  whnin  I  IxitijLfht  our  hi  Sjuidy  Puiiit, 
and  oUu  the  Falkbiud  lBUti«l(5i-M,  tuiid  the  uaiui'  w;ih  tiul  UjI.ik,  but 
"  bolsadcros,"  or  some  word  clonelj  Bimihu*,  and  they  couaidcmi  the  word 
bolu  inooiTeet    Fooubly  th«  name  hu  ohangvd. 
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Tlie  boys  at  the  Falkland  Islands  Imve  invented  a  an 
bolas  in  which  the  hirge  knuckle-bones  of  cattle  are  used  as  liie 
larger  lialls,  and  a  smaller  bone  from  the  foreleg,  as  the  small 
baU  for  tiie  hand.  Thvy  use  the  l>one  bolas  For  catching  wild 
geese,  creeping  up  to  a  Dock  and  tlirowing  the  bolas  at  the  birds 
on  the  wing  as  they  rise.  They  constantly  succeed  in  Qua 
entangling  them,  and  bringin*?  them  to  the  ground,  and 
their  mothers  always  send  out  thoir  boys  when  they  want  a 
goose,  so  tliat  the  birds  are  seldom  shot  at  around  Darwin 
Harbour. 

Flocks  of  the  geese  were  to  be  seen  there  feeding  on  the  gna 
dose  to  tlie  houses,  looking  just  like  fann-yard  geese.  The  binils 
take  no  notice  of  a  gun,  but  1  soon  found  that  they  were  very 
quick  at  seeing  a  bolas  when  I.  carried  one,  well-knowing  that 
tliey  were  going  to  be  molested.  .  1  could  not  catch  one  with  the 
bone  bolas,  though  I  came  very  near  it,  and  should  have  suc- 
ceeded with  a  little  practice.  The  bone  bolas  comes  curiously 
near  that  of  the  Esquimaux  in  structure.  The  Esquimaux  bolas, 
used  also  for  catching  birds,  hna  more  than  three  balls,  and  these 
are  made  of  ivory. 

Near  Darwin  Harbour,  I  found  some  Dipterous  insects  with 
rudimentary  wings,  a  species  of  Yly  {Muscid^e)  and  a  species  of 
Gnat  {Tipulida:)y  which  are  of  especial  interest  because  similar. 
DipUra  incapable  of  flight,  occur,  as  already  described,*  at 
Kerguelen's  Land,  and  the  Fly  at  least  appears  to  be  of  the  same 
genus  as  one  of  the  Kerguelen  Flies ;  a  genus  which  baa  been 
hitherto  found  nowhere  else  but  in  Kerguelen's  Land  and 
Marion  Island.  It  is  of  importance  to  find  further  connections 
between  Fuegia  and  the  distant  Kerguelen's  Land,  the  con- 
nections between  which  I'egions  in  the  matter  of  the  flora,  were 
so  long  ago  demonstrated  by  Sir  Joseph  Hooker. 

The  Fly  has  small  rudiments  of  wings.  It  appears  closely 
allied  to  AmalopUryx  Tnaritima  (Eaton)  of  Kerguelen's  Land. 
and  corresponds  closely  to  that  insect  in  its  habits.  The  flies 
were  found  near  Darwin  Harbour,  only  on  the  sea-ooest,  tn 
hollows  under  overhanging  slabs  of  the  sandstone  rocks,  and 
sheltering  in  crevices.    They  spring  nimbly  like  fleas  or  small 

*  Sec  paj^  192-193. 
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grasshoppers,  and  are  u  little  diifieult  to  catch.  Tliey  cannot 
liy  at  all. 

The  Rev.  H.  C.  Lory,  late  Colonial  Chaplain  in  tlie  Falkland 
Islands^  writes  to  me  that  these  flies  inhidiit  iu  inimoMso  nuDibers 
dried  matted  seaweed  which  is  to  be  I'ouud  uu  the  sea-beaches. 
He  says  that  they  escape  in  hundreds  from  tlie  seaweed  masses 
when  they  are  broken  up,  and  that  the  masses  are  full  of  the 
chrysalises  of  the  flies. 

The  Gnats  which  I  found,  also  cannot  fly,  having  even 
smaller  nidimeuta  of  wings  than  the  flies.  They  were  found 
crawlij)^  on  rucks,  on  the  shurc  iu  sheltered  ])hices,  and  also  on 
the  suuoy  sheltered  face  of  a  peat-bank,  M'liich  formed  the  cattle 
fence  across  the  uan-ow  neck  of  the  promontory  of  I^d'onia. 
The  gnats  run  quickly,  and  when  iu  danger,  draw  up  their  le>;8 
and  drop  amongst  the  grass  iu  order  to  escape.  A  Gnat  with 
rudimentary  wings,  occurs  also  in  Kerguelen's  Loud.  Some 
Bpecies  of  flies  and  gnats  with  rudimentary  wings,  are  known  in 
Europe  and  elsewhere,  and  Prof.  Wostwut)d  litis  shown  me  ixa 
ftptorous  fly  which  occurs  in  England  {Borborus  apterus).  1 
found  besides  a  wingless  Beetle,  and  one  also  with  perfect  umigs, 
near  Darwin  Harbour. 

From  the  head  of  Port  Sussex,  not  far  off,  I  obtained  tlie 
skeleton  of  a  Ziphioid  Wliale,  complete  except  the  paddles 
which  had  been  dragged  away  tied  to  the  ends  of  lassos,  in 
order  to  get  the  oil  out  of  them.  The  skull  was  given  to  me  by 
Mr.  John  Bonner,  a  farmiir  in  the?  neighbourhood,      llio  Whale 

turcd  exactly  14  feet  in  length.  It  mn  on  shore  in  accotd- 
trith  the  usual  unaccountable  propensity  of  Ziphioid 
Whales* 

We  lashed  the  skeleton  on  a  pack-horse,  by  uo  means  an 
easy  mattt-r  in  the  caso  of  so  unusual  a  load.  We  rotle  at  a 
go<Ki  pace,  but  duiing  the  long  ride  the  lashings  were  constantly 
getting  loose,  and  we  had  to  dismount  at  least  30  times.  We 
led  the  first  pack-horse,  and  huJited  antl  drove  along  before  us 
the  second  for  which  we  change<l  it;  but  night  overtook  us 
before  we  i-eached  Stanley  with  the  skeleton,  and  we  almost 
^lost  our  way  near  the  end  of  the  journey. 
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Many  of  the  seamen  living  at  Stanley  constantly  visit  tlie 
Straits  of  Magellan,  and  bring  Imck  with  them  very  often 
Euegian  bows  and  arrowB  for  their  children  to  play  with. 
The  boys  shoot  at  a  mark  with  the  stone-tipped  arrows,  and  tlie 
tips  are  soon  broken  off  and  lost.  The  stone  arrow-heads  thus 
become  scattered  about  the  moorland  anywhere  near  a  habita- 
tion, and  before  long  they  are  sure  to  be  picked  up,  being  inde- 
structible. It  must  then  be  remembered  that  they  are  not  proofs 
that  the  Falkland  Islands  were  once  inhabited  by  a  sava^*e  race. 
Difficulties  of  this  kind  are  constantly  occurring ;  for  example, 
part  of  a  New  Zealand  jade  Mere  haa  been  found  in  Yorkshire; 
ancient  Chinese  Seals  turn  up  in  the  ground  in  Ireland,  and  I 
lately  had  a  New  Zealand  fish-hook  sent  to  me  by  a  Canadian, 
as  found  on  the  shores  of  a  Canadian  Lake  and  the  work  of  North 
American  Indiana. 

I  wished  very  much  to  taste  the  luxury  which  Darwin  par- 
took of  when  travelling,  the  Falklands  meat  roasted  with  the 
hide  on  "  Came  con  cuero,"*  but  on  my  asking  for  it  eveiyone 
spoke  of  the  practice  of  so  cooking  food  with  horror,  as  only  fit 
for  savages  and  almost  with  as  much  disgust  as  if  I  had  sug- 
gested cannibalism.  No  doubt  this  notion  has  been  fosteii-d  by 
the  cattle  owners,  because  of  the  great  value  of  the  hides,  which 
are  necessarily  spoilt  by  the  process. 

Not  far  frtmi  Stanley  Harbour  there  are  rookeries  of  the 
MageUan  Jackass  Pengiun  (Spheniscua  Magdlanicux),  The 
birds  make  large  and  deep  burrows  in  the  peat  banks  cai  the 
sea-shorea,  and  large  numbers  make  their  burrows  together,  so 
that  the  ground  is  hollowed  out  in  all  directions. 

Eound  the  mouths  of  their  burrows  and  on  the  even  surfooe 
of  the  bankSj  between  the  holes,  the  birds  lay  out  pebbles  which 
they  must  carry  up  from  the  sea-shore  for  the  purpose.  The 
pebbles  are  of  various  colours,  and  the  birds  seem  to  collect  them 
from  curiosity,  at  least  there  appears  to  be  no  other  explanation 
of  the  factt  The  edges  of  the  birds'  bills  are  excessively  shaqj, 
and  one  of  them  bit  me  as  I  was  trying  to  secure  it,  and  cut » 
atrip  out  of  my  finger  as  clean  as  if  it  had  been  done  with  a 
razor. 

♦  "  Jouriml  of  Reseajxhes,"  p.  190.  t  See  pa£;es  166-159. 
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A»«enftIon   laUntf.      Marrli  97tli   t«  April  Srd,   1816. — After    a 
ly  ol'  Uju  (Jays  at  Moute  Video,  during  which  time  was  afforded 
a  visit  to  Buenos  Ayres,  the  ship  reached  Ascension  Island  on 
[arch  27th.    Land  Cnibs  swarm  all  over  this  barren  and  parched 
Volcanic  islet.     They  climb  up  to  the  very  top  of  Green  Moun- 
tain, and  the  larger  ones  steal  the  young  rabbits  from  their 
holes  and  devour  them.     Tliey  all  go  down  to  the  sea  in  tlie 
breeding  season. 

It  always  seems  strange  to  me  to  see  Crabs  walking  about 

it  their  ease  high  up  in  the  mountains,  although  the  occurrence 

common  enough  and  not  confinetl  to  the  Tropica.     In  Japan  a 

is  to  be  met  witli  walking  about  on  the  mountaiji  liigh- 

Is  far  inland,  at  a  height  of  several  thousand  feet,  as  much  at 

tome  there  as  a  beetle  or  a  spider.      Crabs  of  the  same  genus, 

^S*dphusa,  live  iiUaud  on  the  borders  of  streams  in  Greece  and 

[taly. 

The  seji  is  usually  so  rough  around  Ascension  that  a  sort  of 
"crane  is  provided  at  the  lauding  steps  with  a  hanging  rope,  by 
which  one  can  swing  onescll"  on  shore  from  a  boat  when  it  is  Urn 

Iiougb  for  the  boat  to  come  close  to  the  steps. 
Close  to  the  Dockyard  is  the  Turtle  Pond,  in  which  there 
wejv  over  a  hundred  Turthis  at  the  time  of  our  visit.  At  the 
ftide  of  the  pond  an  enclosed  area  of  sand  is  provided,  in  which 
the  Turtles  dig  great  holes,  largo  enough  to  bury  themselves  in, 
laying  tlieir  eggs  at  the  Iwttom  of  them.     Some  Turtles  were 

Eill  laying,  but  a  good  many  lots  of  eggs  were  l»egiuuiug  to 
ktch  out. 
The  Turtle  eggs  have  a  Hexildo  leathety  shell,  and  are 
ther  smaller  than  a  billiard  ball,  and  of  the  same  shape. 
The  fresh-laid  egg  is  never  quite  full,  so  that  there  Is  always 
a  slight  fold  or  wrinkle  in  the  yielding  shell,  imd  the  seamen 
sometimes  puzzle  themselves  by  trying  to  squeeze  the  egg  so  as 
fto  get  the  dint  out,  but  it  always  forms  in  a  fn^sh  place  notwith- 
iding  their  efforts.  When  the  eggs  are  neJir  tlu^  time  of 
ing  they  are  j>erfectly  filled  out,  the  shell  being  tense, 
no  doubt  from  the  development  of  small  quantities  of  gas 
within  it. 

The  sand  in  which  the  eggs  ai-e  hatched  does  not  feel  wann 
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to  the  liand,  but  rather,  in  the  da^liine  at  least,  cool*  and  S"a  ' 
always  moist.  I  gatliered  several  sets  of  eggs,  placed  them  in 
large  vessels  full  of  saud,  aud  took  tliein  ou  board  the  ship, 
thinking  that  I  should  easily  succeed  in  hatching:  them  arti- 
ficially. I  wished  to  obtain  eggs  in  all  stages  of  developmeot,  ^ 
I  found,  however,  that  all  my  eggs  perished  within  a  couple  of  fl 
days.  No  doubt  a  certain  definite  amount  of  moisture  must 
necessarily  l>e  maintained  in  the  sand  as  well  as  a  cert^iin  con- 
stant temperature  in  onler  to  keep  the  eggs  alive  and  develop 
them.  I  exposed  the  saud  in  which  my  eggs  were  to  the  son 
in  the  daytime  and  covered  it  up  at  night. 

I  used  to  imagine,  from  what  I  had  read,  that  Turtlea*  eggs 
were  hatched  by  the  diiect  daily  heating  by  the  sun  of  the  sand  ia 
wliicli  tliey  were  buried.  What  apjiears  to  be  the  case  is,  hov- 
ever,  that  the  eggs  ai-e  buiied  at  such  ii  depth  that  thu  sand  thorn 
maintains  a  constant  mean  temperature,  never  hot  and  never  ooU 
The  c^gs  of  a  species  of  Mouiul  Bird  (Mrf^npodivs)  are  hatched 
under  closely  similar  conditions  in  the  Philippine  Islands.* 

The  youAg  Turtles  fresh  from  the  eggs  are  kept  as  pets  by  tte 
seAmen  at  Ascension  in  bucketa  of  sea-water.  They  eat  chi>pped- 
up  raw  meat  ravenously,  using  their  fore-fins  to  a^^ist  their  l»enk- 
like  jaws  in  tearing  the  moi-sels.  Tui-tle-meat  is  served  out  twit* 
a-week  as  rations  to  the  iidiabitants  of  Ascension,  who  are  all 
uaval  employes.  Tlie  island  is  commanded  by  a  captain,  and  is 
treated  by  the  Admiralty  as  a  man-of-war,  a  sort  of  tcjider  to 
the  "Flora,"  the  Guardshij>  stationed  at  the  Cape  of  Good  Hope, 
to  which  the  Ascension  officers  theoretically  l>elong. 

I  paid  a  ^isit  in  the  small  steam-vessel  wliich  is  employed 
in  collecting  Turtles  from  the  various  bays  of  the  island  tA 
Boatswain-Bird  Island,  a  breeding-place  of  various  .Sea  Bink 
As  we  steamed  along  the  shore  of  tlie  main  island  large  Flying 
Gurnets  (Dactylopierm)  rose,  scared  by  the  vessel,  and  skimmed 
I'apidly  away  in  fi-oiit  of  the  bows.  I  sto<xl  in  the  lows  witli 
my  gun  and  tried  to  shoot  Flv-iug  Fish  on  the  wing,  a  noTol 
experience,  lait  quit«  without  snooess*.  Tlie  flight  \rQ8  ni|uil 
aud  the  \hx\X.  was  in  constant  motirm,  pitching  aud  rolling;  tm 
donlit  in  calm  weather  the  thing  might  be  done. 

*  See  |wge  403, 
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Boata\rain-Binl  Island  is  a  high  rock  separated  from  tho 
main  island  hy  a  narrow  channel.  The  ai<lo3  of  the  rock  are 
precipitous,  hut  some  sailor  hud  inanajjetl  to  cliinh  up  and  lix  a 
nipt*  at  the  summit,  so  that  it  hung  down  the  cliff.  The  cliff 
aurfaco  was  covered  with  guano,  hiinjL;inj;  everywhere  upon  it  in 
large  projecting  masses  and  stalactito-like  fonnations.  We 
damhcired  up  the  cliff  by  means  of  the  rope,  l>eing  half  blinded 
and  choked  by  the  guano  chist  on  the  way. 

In  liolesuu  the  sidiJS  of  the  clUF,  bunxiwed  in  the  accumulated 
guauo,  nest  two  kinds  of  Tropic  Birds  {PhaHhon  ceihrrcus  and 
P.ftavirostris).  In  bracket-like  nesU,  as  at  St.  Paul's  Rocks,  fixed 
against  the  lower  parta  of  the  cliffs,  breeds  a  species  of  Noddy 
{Anou*),  and  together  with  these  birds,  a  U-autiful  email  snow- 
white  Tern  with  black  eyes  {Gifffis  ra?»^/n///),  called  by  Mie  8t.!an»en 
the  White  Noddy,  Uy  distinguish  it  from  the  Illack  Noddy. 

The  summit  of  the  rock  is  flat,  and  the  plateau  is  covered 
with  gimno,  in  hollows  on  which  nest  the  B»Miby  {Fiula  Intco- 
yasier)  and  a  Gannet  (S,  jriscatrij-),  and  the  Frigate  Bird  {Tachy- 
peks  aquila).  The  Uiroat  of  the  Fri^ite  Bin!  hangs  in  the  fonn 
of  a  sort  of  piiuch  in  front.  This  pouch  is  hare  of  feathers  and 
coloured  uf  a  lirilliant  vermilion,  lookin*;  as  if  rubbed  over  with 
some  bright  i-ed  powder.     The  bird  is  tlius  very  haniUome, 

All  the  birds  allowed  themselves  to  bo  knocktid  over  with 
sticks  on  their  nests  or  when  near  them  on  our  fir^t  reaching 
the  plat<?au.  but  tliey  soon  bocauio  generally  alaniuxl  and  took 
to  flight.  The  Frigate  Hirtis  were  on  the  look  out  whenever  the 
Ganneta  were  molesteil.  and  snatched  the  small  fish  which  they 
disgorged,  profiting  thus  by  the  general  disaster.  A  single 
"  Wideawake,"  the  name  given  to  the  Tern  {Sterna  /ul\gino9a)^ 
w^hich  breeds  in  millions  gregariously  at  "  Wideawake  fair"  on 
the  main  ialiuj<l.  was  fouml  on  the  plateau,  llio  bin!  w*ls  nest- 
ing all  alone  amongst  the  iSauuets  for  some  i-easou  or  otiier. 

It  was  striking  to  find  breeding  thus  in  tho  middle  of  the 
AilaiUic,   on    the   top   of    a    steep  volcanic   rock,    the    same 
iblago  of  birds  which  we  had  Been  breeding  together  on 
coral  island  at  sea-level  fifl'  the  nortli-east  const  of  Austruliti. 
At  this  latter  island,  namely   lliiine  Island,*  there  is  u  tliird 

*  See  page  34« 
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species  of  Gannet  and  no  (rt/ffh ;  but  n  Frigate  Bird,  tlie  smSg 
Noddy,  the  same  two  Garmets^  and  the  "  Wideawake "  breed 
there  together  as  at  Ascension,  and  also  one  of  the  specie  of 
"  Tropic  Birds  "  of  AscGnsion. 

After  a  halt  at  Porto  I^ya,  and  St  Vincent  Cape  Venie 
Islands,  the  ship  was  at^ered  for  England,  but  being  long 
delayed  by  contrary  winds,  had  to  put  into  A'^igo  for  w.f!fTVi 
coals  before  it  reached  the  Channel,  and  anchored  at  Spithead 
iji  the  evening  of  May  24th,  1876. 
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CHAPTER  XXII. 

LIFE  ON  THE  OCEAN  SURFACE  AND  IN  THE  DEEP 
SEA.  ZOOLOGY  AND  BOTANY  OF  THE  SHIP. 
CONCLUSION. 


Flaats  of  the  Oc«au  Surface.  Fauna  of  the  Sarguaso  Sea.  Protective 
Colouring  of  Pelagic  Animals.  Variety  of  Pelagic  Animala.  Flight 
of  the  Albatroas.  Flight  of  Flying-tish.  A  Pelagic  lusoct.  PeU- 
gOBMnerteB  deacribed.  Phosphoreoceuoo  of  PeliijU^c  AuimolB.  QiAut 
PjniauiiUL  UnoerUiuty  as  to  KAOge  in  Depth  of  Pelagic  Ammalfl. 
The  Depth  of  the  Uceaua  aud  JJeprowiou  ou  the  Eartha  Surface. 
Deep-Sea  Dredging.  Vafit  Pressure  existiug  iu  the  Deep  Sea.  Ex- 
periment ahowiug  this  made  by  Mr.  Butrhanan.  Conditions  under 
wlu'ch  Life  Exists  in  the  Deep  Sea.  Range  of  Plants  in  Dtspthfi. 
Food  of  Deep-Sea  AnimaU  Experiment  on  Rate  of  Sinking  of  a 
Salpa.  Vegetable  and  Animal  D£bri«  Dredged  from  Great  Depths. 
The  Deep  Sea,  a  High  Road  for  Distribution  of  AiiintalH.  I)ee|>- 
Bea  Faunas  and  Alpine  Florii^  Compared.  N'uture  of  Dccp-Soa 
Fauna  ft  source  of  Disappointnu'rit,  Remarkable  Deep-Sca  Ancidian. 
Localities  specially  Rich  in  Deep-8ea  Forms.  Relations  of  Deep-Sea 
Animals  to  Une  Another.  Pho^plioresceut  Light  iu  the  Deep-Sea. 
C'olours  of  Deep-Sea  Animals.  Cockroachea,  Moths,  M);uw|uit(>s, 
House-flies,  Crickets*  CentiiNxIes  and  Rats  ou  board  the  "  Cliatietiger'* 
Phints  ou  Board  the  Ship.  Pet  Parrot,  Cnasowary,  Ostriches, 
TortoiM*,  Spideis,  Far-Seal,  and  Ooat  on  Board.  Adaptation  to  Sea 
Life.  Smallne»  of  the  Earth's  Surface.  Slow  Itale  of  Tnivelling. 
Man  and  possibly  I*rotopliism  existent  ou  the  Rikrth  alone.  Necessity 
for  Immediate  Scientific  Investigation  of  Oceanic  Islaiidri. 

PlMits  and  Animals  of  the  Ocean  Burfacc. — The  three-fourths 
of  Che  surface  id'  the  earth  wliich  is  covered  with  sea  is  Uiickly 
teuanteii  by  its  own  peciiliiir  forms  of  vegetuble  and  aniinal 
Ufa  These  form8  of  life  are  termed  '*  Pelaj^ic,"  to  distiriguisli 
from  the  Marine  animals  and  plants  which  inhabit  the 
and  sea-bottoms;  they  inhabit  the  surface  waters  of  the 
ocean  and  reach  tlie  shores  only  whoa  waflhcd  thitliur 
accidentally  by  the  waves  and  currents.     Some  of  the.se  forms, 
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such  as  the  Pteropods,  Ctenopkara  and  SiphotufpJi^>ra,  belong 
groups  peculiar  to  the  sea  surface,  and  have,  no  doulit^  a  most 
ancient  connection  with  it,  whilst  others  are  forms,  the  more 
immediate  pixif^^'iiitora  of  wliicli  lived  a  t<?iTestrial  or  littoral 
exisU^uce,aud  which,  having  tuktiu  to  Pelaf^ic  habits,  have  bcconie 
modiiied  only  in  less  important  particulars  of  their  atructui^ 
to  suit  their  new  habits  of  life. 

The  surface  water  of  the  open  ocean  is  full  of  vegetable  life 
Diatoms  are  to  be  found  with  the  surface  net  ever3^'here,  and 
in  liigh  northern  and  southern  latitudes*  they  abound  extremely, 
so  as  to  colour  the  ice  with  their  dibt^,  change  the  tint  of  the 
water,  iill  the  towing  net  up  with  slimy  masses  and  cover  the 
deep-sea  Iwttom  ^vitli  a  silicious  deposit  of  their  skeietons. 

In  tropical  seas,  other  lowly  organi:sed  algse  especially 
aboundj  miiiuly  Oscil[aioriw,oi'the  genus  TricJwdestnium.  These 
olgse  occur  in  the  water  as  small  brown  foggota  of  xuinuta 
threads,  resembling,  as  Mr.  Berkeley  says,  minute  fragments  of 
chopped  buy.  Together  with  tliese  fonns  others  i)fU»ii  oa;ur  in 
wliich  the  threads  are  gathered  into  small  globular  masses 
with  the  ends  of  the  threads  all  directed  outwards.  When 
tracts  of  the  sea  are  passed  tliix)ug!»,  which  are  full  of  this 
Trichodesmiurti,  the  water  lighted  up  by  sunlight,  when  looked 
down  into,  appears  as  if  full  of  small  particles  of  mica,  or  some 
such  substance,  so  strongly  is  the  light  reflected  from  the  minute 
bundles  of  the  algse. 

We  met  with  this  alga  in  greatest  abundance  in  the  Arafun 
Sea,  1  between  Torres  Straits  and  the  Am  Islands.  Here  it  was  at 
first  encountered  discolouring  the  sea-surface  in  bands  and 
streaks ;  as  the  ship  moved  farther  on,  it  became  thicker,  and  at 
length  the  whole  sea,  far  and  wide,  was  discoloured  witli  it.  It 
remained  still,  however,  denser  in  long  streaks,  and  witliin  these 
again  it  was  massed  in  small  patches.  There  was  a  strong  smell 
from  these  patches,  as  from  a  pond  covered  with  vegetation.  So 
abundant  is  Trichodesmium  in  some  seaa,  that  one  of  the  explana- 
tions of  the  name  of  the  Red  Sea  is  that  the  term  was  derived 
from  the  discolouration  of  the  water  by  vast  quantities  of 
Trichodcsinium  EryihncHm. 

*  See  page  249. 
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On  the  voyage  from  Temato  to  the  I'hilippine  Islands,  the 
sea  was  aj^ain  seen  to  be  full  of  minute  algiie.  In  this  case  there 
were  several  other  forms  beside  Tri4r.Junir-^inium,  and  they  were 
enil>eddud  together  in  small  masses  (»f  a  jelly-like  suhsUtnce, 
which  also  contained  Diatoms.  The  M*ater  was  perfectly  full  of 
these  masses,  and  tinted  hy  them  of  a  light  bnjwnish  colour. 

Besides  these  smidier  algie  livini^  in  tlie  ui>en  uoeau,  there  are 
abundance  of  sevenil  species  of  larger  seuwceils  wltich  are 
Pelagic  in  habit  The  Gulf  Weed,  SnrtjtuiAHm  ham/cruvi,  of  the 
Sai'gasao  Sea  in  the  Atlantic,  is  well-known.  It  is  hrown  when 
dried  or  preser\'ed,  but  when  living  is  of  a  very  briglit  yellow 
colour,  which  contrasts  pleasingly  \(ith  the  deep  blue  of  the 
ni)cn  Atlantic.  Another  seaweed  {Fti^rus  vesiculosus)  is  to  be 
found  also  living  fK'e  in  the  Atlantic,  and  the  Giant  Kelp 
{Macroctjdujnrifera),  in  the  lloatin;^  condition,  ranges  over  a  wide 
belt  of  the  Southern  Ocean,  as  proved  by  Sir  Joseph  Hooker.* 

All  these  seaweeds  grow  attached  to  rocks  on  various  shorea 
ns  well  as  free,  but  they  ail  produce  spores,  only  when  attachotL 
The  Pelafi:ic  varieties  multiply  only  by  simple  growth  and  sub- 
divij?ion.  A  wide  area  covered  with  seaweeds  corresponding  to 
the  Sargasso  Sea  occurs  in  the  North  Pticific  Ocean. 

Were  it  nut  for  tlie  existence  of  this  vast  Pelagic  vegetation 
the  Pelagic  fauna  would  be  but  a  scanty  one.  since  tlie  dtl^ris 
derived  from  tlie  land  could  only  support  a  small  amount  of 
animals.  Plants  are  as  necessary  in  the  open  sea  ns  on  hmd  to 
form  the  sl^irting-point  of  theor^'aiiic  cycle.  l>y  building  up  those 
compounds  required  by  animals  as  food.  The  algje,  though  bin^wn 
in  appearance,  contain  and  build  up  Chlortrphyll,  the  same  green 
colouring  matter  »us  that  which  tinges  the  leaves  of  our  trees  and 
plants  on  hind,  and  which  is  now  the  only  starting-point  ami 
foundation-stone  of  life. 

The  Sargasso  Sea  has  its  own  fauna  of  animals  specially 
lldapted  to  life,  amongst  the  Gulf  Weed.  Amongst  these  there  is 
ttnall  fish,  Antainariiut,  allied  to  the  Angler,  which  tuis  long 
arm-like  fore-fins  ^%'ith  which  it  clings  on  to  tlje  hunches  of 
WeeiL  The  fish  mokes  a  nest  of  the  Weed,  binding  together  a 
globular  mass  of  it,  as  big  }is  a  Dutch  cheese,  by  means  of  long 
•  "  Flora  AnUretica,"  Vol  I,  ]»p.  404-106, 
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sticky  gelatinous  striags,  which  it  fonns  for  the  purpose.  In 
the  centre  of  the  nest  are  deposited  the  eggs. 

The  Weed  is  much  encrusted  by  a  Bryozoon  (Membranipora), 
which  makes  conspicuous  white  patches  upon  ita  surCace. 
Numbers  of  the  detached  air-vessels  of  the  Weed  are  to  be  seen 
floatiug  about  amongst  the  living  Weed-beds,  coated  entirely 
with  the  white  Membrunipora,  and  they  look  at  first  like  small 
globular  Pelagic  animals. 

All  the  inhabitants  of  the  Gulf  Weed  are  most  remarkahly 
coloured,  for  purposes  of  pi-otectiou  and  concealment,  exactly  like 
the  Weed  itself.  The  Shrimps  and  Crabs  which  swarm  in  ihe 
Weed  are  of  exactly  tlie  same  shade  of  yellow  as  the  Weed,  and 
have  wbite  markings  upon  their  bodiee  to  represent  the  patches  uf 
Membrantpora.  The  lai-gest  shrimp  occurring  has  a  dark-brown 
colour  with  brilliant- white  shaqdy  defined  arejis  upcm  its  surface, 
thus  cb^sely  resembling  the  older  darker-coloured  pieces  of  Weed, 
wliich  are  also  most  thickly  covered  with  Memhranipora. 

The  smiUl  fish  (Antcnnariiis)  is  in  the  same  way  coloured 
Weed-colour  with  white  spots.  Even  a  Planarian  worm,  which 
lives  in  the  Weed,  is  similarly  yellow-coloured,  and  also  a  Molltffic 
(Scyiltxa  peUufica).  Tlie  white  patches  on  some  of  the  Crabs,  do 
doubt,  represent  also,  to  some  extent,  the  white  shells  of 
Barnacles,  though  these  are  not  very  abundant  in  the  Weed.  A 
small  Crab,  NautilograpsuA  jainutv.^  which  varies  very  much  in 
colour,  very  abundant  amongst  the  Weed,  is  constantly  to  be 
found  also  in  large  numbers  hanging  on  to  floating  logs  and 
similtar  objects  elsewhere,  and  in  these  cases  the  white  (patches 
on  its  body  correspond  closely  with  the  barnacles  by  which  the 
logs  are  covered.  These  little  crabs  vary  extremely  in  the 
arrangement  and  forioH  of  the  white  patterns  ou  their  backfl^ 
and  we  found  a  uumlwr  of  them  once  (I  believe  of  the  same 
species)  whioh  were  clinging  to  the  floats  of  the  blue-shelled 
Pelagic  Mull  use  luiLthina^  and  these  were  all  coloured,  for  con- 
cealment, of  a  corresponding  blue. 

Pelagic  animals  generally  seem  to  be  either  colourleas  or 
specially  coloured,  with  a  view  to  protection  from  enemies  both 
above  and  below  the  surface  of  the  water.  Pmbably  the  bloc 
colour  of  lanthina  and  Velella  is  protective  as  resembling  that 


I 


I 

a 


J 


UFK  ON    THE   OCKAN   SUttFACK. 


569 


of  the  ocean  water.  Vddla  has  serious  enemies  inthe  oceanic 
birds  and  in  turtles.  We  caught  a  small  turtle  [Chdone 
imbrUaia)  which  had  its  stomach  full  of  Vddlatt.  There 
are  numerous  other  Pelagic  animals  thus  coloured  blue  for 
1^  protection,  such  as  the  Mollusc  GlauatSt  Poi'pUa  allied  to 
B     Vddla,  and  some  Salpcc  in  wtiich  the  nucleus  is  blue.    There 

are  also  blue  Medu&cs, 
^  The  dark  red-brown  colour  of  the  nucleus  of  moat  Salpa^  is 

H  probably  an  imitation  of  that  of  tioating  seaweed,  aud  it  occurs 
in  several  other  Pelade  animals,  as,  for  example,  i'dagoiicrnrrUs, 
^  The  extmordinary  transparency  of  most  Pelagic  animals  is,  no 
^B  doubtj  a  protective  contrivauca  In  tnjth  liialpa  and  Pdagone- 
^wpMrti^  above  referred  to,  almost  the  entire  body,  with  the 
^F  exception  of  the  smaller  parts  coloured  brown,  as  described,  are 
^^  colourless  and  tnina[>arent,  like  gloss.  It  is  extremely  ditlicult 
H  to  see  these  transparent  animals^  when  one  attempts  to  collect 
^B    them  from  a  boat. 

H  Almost  all  classes  of  land  or  shore  animals  seem  to  have 

H    contributed  to  the  Pelagic  fauna  forms  which  have  become  in 

most  cases  extremely  modified  to  suit  their  changed  mode  of 

I  existence.  Amongst  MammiUs  there  are  tiie  Whales  aud  Por- 
poises, the  ancestors  of  which,  no  doubt,  long  after  they  had 
desej'tcil  tlie  laud  and  had  taken  to  a  Pelagic  existence,  came 
on  shore  n.*gular]y,  like  llic  Seal,  at  certain  seasons  to  breed,  but 
at  length  ac<juired  the  fmwer  of  even  rearing  their  young  in  the 
open  sea. 
Amongst  birds  the  Petrels  are  Pelagic  in  habit,  the  largest 
amongst  them  being  the  Albatross.  Of  the  various  kinds  of 
Petrels  we  necessarily  saw  a  gre^t  deal.  They  were  our  con* 
stant  companions  in  the  Sonthcni  Ofetui,  following  the  ship  day 
after  day,  dropping  behind  at  night  to  roost  on  the  water  aud 
tracing  the  ship  up  again  in  the  early  monung  by  the  ti-ail  of 
dibris  left  in  its  wake. 

The  Oceanic  Petrels  have  reduced  the  science  of  flight  to 

the  condition  of  a  &ie  art     The  Aight  of  the  Albatross  has 

rays  excited  wonder  and  adnu'mtion,  nevertlieless,  some  of  the 

ler  PotreU  Hy  quite  as  well    There  aiu  almost  all  gradations 

to  he  observed  in  the  powers  of  flight  of  diflerent  birds,  in  the 
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various  stages  of  perfection  in  the  shaping  of  the  "wings,  and  the 
skill  of  the  use  of  them  shown  by  the  hiixls.  Refinement  in  the 
art  of  the  U3e  of  the  wings  by  birds  soenjs  to  run  in  two  dififerent 
directions.  Tlie  flight  of  the  Albatross,  regarded  as  the  per- 
fection of  one  mode,  the  soaring  method,  performed  by  aid  of 
great  length  of  wing,  may  be  C4)ntni8ted  with  tliat  of  t^ie 
Hnniming  Binl,  equally  perfect  in  its  way  and  far  more  rapid, 
but  performed  by  the  use  of  short  wings  and  excessively  rapid 
motion  of  them. 

The  movement  of  the  Albatross  may  be  compared  to  that  of 
a  skilful  skater  on  the  outside  edge ;  tlie  Humming  Bird's  flight 
is  just  like  that  of  an  insect  The  Al))atross  ekes  out  to  the 
utmost  the  momentum  derived  from  a  few  powerful  strokes,  and 
uses  it  up  slowly  in  gliding,  making  all  possible  use  at  the  somft 
time  of  the  force  of  the  wind. 

I  believe  that  Albatrosses  move  their  wings  mucli  ofteuer 
than  is  suspected.  They  often  have  the  appearance  of  soaring 
for  long  periods  after  a  ship  without  Happing  their  wings  at  all, 
but  if  they  be  very  closely  watched,  very  short  but  extremely 
quick  motions  of  the  wings  may  be  detected.  The  appeaimce 
is  ratlier  as  if  the  body  of  the  biitl  di-opjied  a  very  short  difltaaoe 
and  rose  again.  The  movements  cannot  be  seen  at  all  anl6«s 
tlie  bii'd  is  exactly  on  a  level  with  the  eye,  A  very  quick 
stroke,  carried  even  through  a  veiy  short  arc,  can  of  courae 
supply  a  large  store  of  fresh  momentum.  In  petfectlj  calm 
weather,  Allmtrosses  Haj)  heavily. 

The  Great  White  Albatrosses  which  are  seen  behind  ships,  are 
usually  by  no  means  beautiful  objecta.  The  long  wings  look 
far  too  long  for  the  body,  and  being  so  narrow,  the  body  looks 
heavy  and  out  of  pwportion  to  them.  Further,  five  out  of  sii 
of  the  bii-da  seen  are  young  ones,  in  immature  brown  plumage, 
and  look  dirty  and  draggled.  The  old  birds  when  in  their  best 
breeding  plumogc,  as  seen  on  tlieir  ne.sts,  are  hnndsome  enough. 

Wliilst  on  the  subject  of  llight,  I  would  say  a  few  woids 
about  the  flight  of  the  Flying-fish.  Dr.  Mobius  has  lately  pro- 
duced an  clalxtrate  paper*  on  the  much  vexed  question  as  to 

*  K.  Muhiua,  Die  Beweguugcu  der  fliegeuden  FiBche  dmi;h  die  Luft 
z.  fiir.  Wias.  ZooL  1878,  s.  »43. 
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rhother  Flyini^j-fish  move  their  wings  in  flight  or  not,  and  after 
lamination  of  tht:  muscular  appiunitus.  and  watching  the  living 

fish,  has  come  to  the  conclusion  that  tliey  do  not  do  so  at  all. 

Tliere  are  two  widely  different  genera  of  fish,  which  have  deve- 

iped  h>ng  win*(-liko  hns  ibr  support  in  proj^oss  through  the 

the  ordinary  Flying-fish,  the  various  species  of  Exoccciiis 

allied  to  tJie  Gar-fish,  and  the  Flying  Gurnets,  8i>ecies  of  the 

genus  DadylopUruA. 

I  have  never  seen  any  species  of  Ktocfetu*  flap  its  wings  at 

all  during  its  flight.    Tliese  fish  merely  make  a  hound  from  the 

jWatnr,  and  skim  siip]iortcd  by  tlieir  extendeil  fins,  the  tips  of 
fldch  muanwliile  quiver  in  the  air  somewliat  occaaiunally,  from 
le  action  of  air-currents  against  them,  and  sometimes  from  the 

shifting'  a  little  of  tiieir  inclination  by  the  fish. 

I  believe,  however,  that  I  cannot  l>e  mistaken  in  my  convic- 

Em,  that  I  have  distinctly  seen  species  of  Flying  Gurnets  move 
cir  wings  rapidly  during  their  flight.  T  noticed  the  pheno- 
enon  espi^cially  in  the  case  of  a  small  species  of  Dadyhpterxts 
ith  l>eautifully  coloured  wings,  which  inhabits  the  Sargasao  Sea. 
Whilflt  out  in  a  boat  collecting  animals  amongst  the  (Julf  Weed, 
these  small  Flying  Gurnets  were  constantly  startled  by  the  boat 
and  flew  away  before  it.  and  as  tliey  did  so,  appeared  to  me  to 
buzz  their  wings  very  rapi<lly. 

Their  motle  of  flight  seemed  to  me  to  be  closely  similar  to 

that  of  man)'  forms  of  Grasshoppers,  which  cannot  fly  for  any 

^krcat  distance,  but  raise  themselves  from   the  ground  with  u 

^^pring,  and  eking  out  their  momentum  as  much  as  they  can  by 

buzzing  their  wings,  fall  to  the  ground  after  a  short  flight, 
^h  I  watched  these  little  Hying-fish  fly  along  before  the  btmt,  at 
^h  heiglit  of  about  a  foot  aliove  the  water,  for  distances  of  15  or 
^BO  yards,  and  1  chaned  thetn  nnd  caught  one  or  two  with  a  hand 
^piet  amongst  the  Weed.  Dr.  Mohius  who  similarly  watched  the 
flight  of  a  species  of  Flying  G  urnet  maintains  that  neither  forms  of 
.JTlying-Hshflap  their -wings  at  all  during  flight.  I  do  not  consider 
question  as  yet  set  at  rest.  Of  course  no  Flying-fish  can  raise 
leuistflvea  in  tlio  air  at  all  by  means  of  their  wings  ninno. 
Thew  are  even  Pelagic  insects.  One  of  these  (Htdvbaicfi) 
constantly  caught  during  our  voyage  in  the  towing  net  in 
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the  open  oceun.     The  Athmtic  species  difTera  from  the  Pj 
one.     The  insect  is  oue  of  the  Bug  family,  with  a 
wingless  IxKly  aud  long  legs,  and  is  black  coloured.     It  is  doaelj 
allied  to  tlie  long-legged  iiiseeta  {(rerrj/a)  wiiich  htm  so  comiuonlj 
to  be  seen  resting  on  the  surface  of  ponds  and  ditches  in  Englan 
moving  along  by  a  series  of  jerks,  and  casting  curious  loo 
shadows  on  the  bottoms  of  shallows  when  the  sun  is  overhead 
The  llalobates  lives  entirely'  at  sea,  and  carries  ita  eggs  aboot 
attachetl  to  its  body. 

Most  fisli  live  alwut  the  coasts,  and  comptuutively  few  we 
met  with  far  away  from  laud,  but  there  are  regular  Pelagic  fish. 
There  are  Pelagic  Mollusca  of  all  kinds,  including  perfectly 
transparent  Cuttle-fish,  transparent  Pelagic  Crustaceans,  fcraiv- 
pfu^nt  Pelagic  Annelids,  and  Pelagic  Plananan  worms. 

There  are  even  Pelagic  Sea  Anemones  {Ntmtactii  and  it» 
allies)  which  have  their  bases,  by  means  of  which  shore-inhahiL- 
ing  Sea  Anemones  cling  to  the  rocks,  so  modified  as  to  fmm 
chambers  containing  air,  and  thus  acting  as  floats.  Many  PeUgie 
animals  form  highly  complex  colonies,  which  tiuat  about  in  ths 
surface  water,  combined  in  one  mass.  Such  are  Chain-Salpe 
aud  F^rmovia,  In  some  of  these  compound  orgauisms,  such  tt 
the  Siph4moph4jra,  there  is  a  complex  comliination  of  varioaslj 
modified  zooids,  with  a  complex  division  of  labour  amongst  tha 
meuiliers  composing  the  colony,  just  as  amongst  the  closely  allied 
Stylnatcridcr.  Tlie  Sijfh^yiurpfun'a  like  the  Siylnjsteridee  are  B\ 
drozoa,  but  the  compound  organisms  they  form,  are  soft,  hyaliiu^ 
and  free-swimming,  whilst  the  stocks  formed  by  the  Siykt 
are  stony,  hai'd,  opaque,  and  firmly  rooted  to  the  sea  l>ottom. 

I  have  described  a  Land  Nemertine  worm,*  which  exists  io 
Bermuda.    Nemertines  however,  thongh  like  Planarians  normaD 
shore  inhabiting  animals,  have  ada])ted  themselvi^  not  only 
terrestrial,  but  also  to  Pelagic  existence.      One  of  the  moat 
remarkable  imimals  discoveretl  by  the  "  Challenger  "  Expedition, 
is  a  Pelagic  Nemertine,   which    I  have  called    Pel 
Holle^oni,  after  my  friend  Prof.  Rolleaton  of  Oxford. 

The  lx)tiy  of  the  animal  is  huif-shaped  anil  gelatinouB, 
perfectly  trauspai-ent,  with  the  exception  of  the  digestive  tracl, 

*  See  pa^  27. 
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which  is  branched  na  in  riauariana,*  and  is  of  n  bunit-ftienna 
citlour.  T!ie  worm  is  proviilwl  witli  a  ytroboflcia  like  that  of 
other  Nemcrtines,  which  may  be  compared  with  that  shown  in 
the  figure  of  the  Land  Nt^inortino,  but  it  is  not  armed  with 
stylets  as  in  the  latter  animal.  rdngananfrUs  is  devoid  of  eyes 
and  apparently  of  any  other  special  sense  organs.  It  constitutes 
a  s|>ecial  family  of  Nemortines,  the  PrJa^^onemertidtr.i 
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*  Prof,  (li/uil  Utw  lAtely  ilt'«criW«l  n  gig.mtiu  NonuTtiue  (Avcn&nliu 
rrioi)  a  yartt  aud  h  Icilf  m  l«u|^b»  wliicli  \iw  u  iiiiuilArW  nimiflml  inteatin^s 
(ttiiemrittv  tliin  nrniti^etntitit  doeii  not  ucciir  imiougiit  Nruertiaiife.  Auu. 
aiid  Mii^.  N*t.  lliitt,.  Soi>..  1678. 

t  For  a  deUilcd  Ucacriptiati  uf  r«laguuelU(Ml««,  b««  H.  N.  MoeeUy, 
**  On  relo^ncmcrtee  ItoUcfitoni."  Ann.  and  Mag.  Nat.  Uist.,  March,  lb70  ; 
lUd.,  L»«^;.  ib7th 
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Most  important  to  the  student  of  deep-sea  pLenoraena,  an 
the  Foraniinifera  witli  calcareous  shells,  covered  with  long 
deliciite  tuhular  calcareous  spines,  such  as  Globigerina  and  iu 
allies,  which  float  everywhere  on  the  surface,  and  the  dead  shelb^^ 
of  which  fonu  the  vast  calcai-eous  deposits  on  the  deep 
bottom  of  Glvhigcrirui  muil. 

At  niglit,  the  Pelagic  animals  render  themselves  conspi 
hy  their  phosphorescence.  The  kind  of  light  emitted,  and  '\ 
manner  of  its  appearance,  varies  accoi-ding  to  the  nature  of  the 
animal  causing  it.  Sctmetimes  the  sea  far  and  wide,  as  far  as 
the  eye  can  see,  is  lighted  up  with  sheets  of  a  curious  weird-bnk- 
ing  light,  and  wherever  the  water  hreaks  a  little  on  the  surface 
before  the  bi-eeze,  the  white  foam  is  brilliantly  illuminated. 
Tliis  particular  kind  of  iUumination  is  due  to  Noctihtcja,  One 
night,  when  we  were  l)etween  the  Cape  Verde  Islanils  and 
St.  Paul's  Kocks,  the  sea  was  thus  illuminated  by  ui3rmds  of 
Nodiluca  and  the  lower  sails  of  the  ship  were  seen  to  be  dis- 
tinctly lighted  up  by  the  light  given  off  from  the  broken  water 
thrown  up  by  the  hull  of  the  vessel. 

At  other  times,  the  water  where  diRturl>ed  i^  seen  to  l>e  ftiU 
of  small  luminuus  scintillatijig  specks.  This  is  the  c<>mmone4t 
form  of  phosphorescence,  and  is  due  to  various  small  aniuinK 
principally  small  Crustacea,  which  give  out  their  light  thus  by 
Hashes,  Some  Crustacea  certainly  derive  their  phosphorescence 
iVom  containing  in  their  stomachs  phosphorescent  food,  and 
their  exci-ement  is  ph(»si)horescent,  as  first  pointed  out  to  me 
by  my  friend,  Captaiji  Tupman,  11.MJV.  When  large  fish,  or 
porpoises  or  penguins,  dash  through  water  full  of  luminous 
Crustaceans  or  Noctiluca^  tlieir  Imdies  are  brilliiuitly  lit  up,  and 
their  track  marked  as  a  trail  elf  light. 

The  most  beautiful  kind  of  phosphorescence  is  however  that 
of  the  Ascifliau  colony  J*i/9'osoma,  This,  when  stimulated  hy  a 
touch,  or  shake,  or  swhl  of  the  water,  gives  out  a  bright  globe  nf 
blueish  liglit,  which  lasts  for  several  seconds,  as  the  animal  dritU 
post  several  feet  beneath  the  surface  and  then  suddenly  goes  out 

A  giant  Pt/rosouia  was  caught  by  us  in  the  deep-sen  tniwi 
It  was  like  a  great  sac,  with  ius  walls  of  jelly  about  an  inch  in 
thickness.     It  was  four  feet  in  length,  fuid  ten  inches  in  dia- 
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When  n  Pt/roscnna  is  stimulateil  by  Imving  its  surface 

touclietl,  tlie  ithosjihorescent  light  breaks  out  at  Hi-at  at  the  spot 

^k  BtiiDiiIated,  and  then  spreads  over  the  sm-face  of  the  colony  as 

the  stunnlus   is    transmitted  to   the  surrounding   animals.     I 

I  wrote  my  name  with  my  finger  on  the  surface  of  the  giant 
I^yrosomay  as  it  lay  on  deck  in  a  tub  at  night,  and  my  name 
came  out  in  a  few  seconds  in  letters  of  fire. 
Pcla^'ic  anixuala  range  through  a  considerable  depth  of  water, 
near  tlie  surface  of  the  sea,  ascending  to  the  suiface  at  times, 
especially  at  night  when  safe  from  enemies,  and  figain  descend- 
ing. It  is  quite  uncertain  to  what  depth  they  exlt^id  their 
range,  and  whether  there  is  a  zone  of  wntt^rinterniodiaU^  between 
that  near  the  bottom  and  that  near  the  surface,  which  is  devoid 

I  or  nearly  devoid  of  life,  as  is  believed  by  Sir  Wy^'ille  Thomson 
to  be  prolMd)ly  tlie  case, 
The  trawl  net  used  on  lioard  the  "Challenger"  swept,  in 
going  down  to  the  deep-sea  Ixittom  and  in  coming  up,  the  entire 
depth  of  the  sea,  and  animals  wore  constantly  being  found  in  the 
net,  about  which  it  was  quite  uncertain  as  to  what  depth  they 
came  from.  Amongst  these  were,  for  example,  some  Mcduatv, 
^  which  have  been  found  by  l*rof.  Haeckel  to  be  of  peculiar 
B  structure,  and  which  may  possibly  be  deep-sea  forms;  they 
may,  however,  also  have  come  from  a  few  fathoms  depth  only. 
A  net  of  Homo  kind  is  required  to  settle  this  qucjutiou  which 
shall  be  caj>able  of  being  sent  down  completely  closed  to  any 
required  depth,  then  opened  and  towed  for  some  time,  and  then 
'l^piin  closed  before  it  is  raised.  It  \&  by  no  means  an  easy 
to  devise  such  a  net  which  will  be  practically  available. 
pare  numbers  of  animals,  fish,  Medmat,  and  Actinws  for 
(ncamplo.  which  are  found  in  the  deep-sea  trawl,  and  about  which 
it  is  a  matter  of  B]>eculatton  only  as  to  tlie  dqith  fmm  which 

I  they  came. 
Mr.  Murray  hit  upon  the  ex]Xidit*nt  of  using  the  onlinary 
towing  net  at  considerable  depths*  and  with  great  success,  siuco 
*  A.  Baur  woa,  1  liftit^vc,  the  first  to  use  theiowinfr-ziptnt  ooniddoniMi* 
dffpthu.  *'  Bvitriigv  zur  Niiturgfm.-liichte  dcr  Syuaijt4t  liigitatJi."  Vvihaiidl. 
der  K.Ij.C.I).  AkAj.  ]8fi4.  Mr.  Murray,  liuwcvcr,  in viiit^Nl  tiic  [lu-.tluNl 
tuilqN.*iKleQll}'. 
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he  constantly  obtained  large  catches  of  Pelagic  auimals,  when 
very  few  were  obtainable  at  the  surface. 

Pelagic  animals  arc  most  widely-spread,  closely  similar  forms 
.Oeourring  in  widely  distant  oceans.  In  this  particular,  the 
Pelagic  fauna  resembles  that  of  the  deep  sea.  In  the  case  of 
the  sea  surface  winds  and  currents  are  present  both  to  aid  or 
limit  the  range  of  species,  and  the  variety  of  climate  acts 
as  a  barrier.  In  the  deep  sea  all  these  forms  of  restriction  are, 
however,  absent. 

The  Deep  ilea  and  lu  Faana. — I  have  above  briefly  descrihed 
the  vegetation  and  faima  of  the  ocean  surface,  because,  did  th«e 
not  exist,  life  would  be  impossible,  or  only  extremely  scanty,  in 
the  deep-stm  bottom.  Before  referring  to  the  fauna  of  the  deep 
sea,  it  will  be  well  to  consider  briefly  the  conditions  under  which 
it  exists. 

If  a  globe,  40  feet  in  diameter,  be  taken  to  represent  the 
earth,  this  will  be  on  the  scale  of  I  foot  to  200  miles,  or  1  incli 
to  16f  miles,  or  88,000  feet.*  Thus  on  such  a  globe  the 
highest  mountain  and  the  deepest  sea  would  be  on  true  propor- 
tional scale  represented  severally  by  an  elevation  or  depression 
of  1"^  of  an  inch.  Were  the  land  surfaces  and  sea  beds  sculp- 
tured in  due  proportion  on  the  face  of  tlus  globe,  the  surfftoe 
would  at  a  little  distance  Jiardly  appear  roughened,  so  insig- 
niiicaut  is  the  altitude  of  the  liighest  mountains  and  the  depth 
of  even  the  deepest  seiis  in  proportion  w^th  the  dimensions  of 
the  earth  itself.  The  oceaus  in  relation  to  their  superficial  area 
are  as  shallow  as  a  sheet  of  water  one  hundred  yards  in  diameter, 
and  only  an  inch  in  depth.! 

We  are  apt  to  foi*m  an  erroneous  impression  as  to  the  aotaal 
shapes  and  distributions  of  the  elevations  and  depi'cssions  on  tho 
eartli's  surface,  because  only  the  very  tops  of  the  elevations  stand 
above  water.  The  outlines  of  the  various  continents  and  islands 
with  which  we  are  familiar  on  maps,  are  merely  lines 
marking  tlie  heiglit  to  wliicli  the  water  reaches  up.     A  very 


I 
I 

I 
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*  Lieut  Gen.  R.  Strachey,  R.E.,  F.RS.,  "Lecture  on  Sdentific 
Qeography."    Proc.  Geogr.  Soc,  1877,  p.  I9L 

t  James  Croll,  *'  Climate  aud  Time.*'  p.  IST*.  London,  D&Idy  &  0% 
1876. 
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proportion  of  the  elevated  maasoa  projects  above  water, 

lience  from  an  ordinary  map  we  gain  no  truer  impression  of  the 

form  of  the  sculpturing  of  the  surface  of  the  earth  itself  than  we 

should  of  the  shape  of  a  range  of  mountains  if  we  viewed  it  when 

^B  all  but  its  summits  were  hidden  by  a  flood. 

^P       So  small  a  proportion  does  the  mass  of  dry  land  elevated 

^nbove  sea-level  bear  to  the  hollows  on  the  earth's  surface  beneath 

^^this  level,  that  the  cavities  now  occupied  by  the  sea  would  con- 

I      tain  three  times  the  volume  of  the  earth  existing  above  the  sea 

Bvurface.    If  the  surface  of  the  laud  and  the  sea  bottom  were 

^brought  to  a  complete  level,  the  waters  of  the  sea  covering  ita 

even  face  would  still  have  a  depth  of  about  1,700  fatlioma,  being 

reduced  in  depth  by  the  process  only  about  800  fathoms.* 

^^       We  should  obtain  a  more  correct  idea  of  what  are  tlie  real 

^relevations  and  what  the  depressions  on  the  earth's  surface,  if  we 

drew  on  the  map  or  globe  a  contour  line  marking  the  level  at 

which  the  mass  of  the  earth  raised  above  this  line  is  just  equal 

to  tbe  excavations  beneath  it.  and  would  just  fill  up  these  hollows 

if  the  surface  of  the  earth  were  rendered  even  and  smooth. 

H       Although  the  depth  of  the  ocean  is  so  small  in  proportion  to 

^■ihe  vastness  of  its  expanse,  the  depth  is^  nevertheless,  so  great 

^g-08  to  be  difficult  of  adequate  realisation.     Tlie  greatest  depth  as 

yet  ascertained  by  sounding  occurs,  as  will  be  seen  from  the  map 

at  the  commencement  of  tlus  work,  in  the  Nortli  West  Pacific 

I      Ocean  ;  it  amoimts  to  about  five  miles  and  a  quarter. 

^k       In  order  to  realize  such  a  depth,  the  reader  should  think  of  a 

^Bspot  distant  several  miles  from  his  actual  position,  and  then 

V  attempt  to  project  the  distant  point  downwards,  until  it  lies 

vertically  beneath  him.    The  average  depth  of  the  ocean  bet^'eeu 

latfi.  60"  N.  and  60*"  S.j  is  about  thi-ee  miles  or  2,500  fathoms. 

The  great  depth  of  five  miles  occurs  only  exceptionally  over 

very  small  areas. 

The  vastnass   of  the  depth  of  the   Ocean  was  constantly 
brought  home  to  us  on  board  the  "  Challenger  "  by   tlie  tedious 

•  O.  Peachel, "  Neue  Problcme der  Verg1e]ehend«u  Eidkuadc."  LeipKi;(, 
|je76,  a.  S2. 

t  J.  J.  Wild,  "TUnlawia,"  pp.  14-ia.     LoudoH,  Mareiw  Ward  &  Co., 

1B77. 
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length  of  time  required  for  the  operations  of  sounding  anrl 
dredging  in  it  When  the  heavy  soimtling  weight  is  droppwl 
overhoard,  with  the  line  attached,  it  takes  about  an  hoar  and  a 
quarter  to  fall  to  the  depth  of  4,500  fiithoms,  and  thirt^'-tivQ 
minutes  to  reach  the  bottom  in  the  average  depth  of  2,5W) 
fathoms. 

Tlio  winding  in  of  the  line  again,  is  a  much  slower  jinxiess* 
It  used  to  take  us  all  day  to  dredge  or  trawl  in  any  considerable 
depth,  and  the  net  usually  was  got  in  only  at  nightfaU,  which 
was  a  serioas  inconvenience,  since  we  could  not  then,  in  the 
absence  of  daylight,  make  with  success  the  necessary  examina- 
tions of  the  structure  of  perishable  animals. 

The  ship,  when  deep-sea  operations  were  going  on,  used  to  he 
rolling  about  all  day,  drifting  along  with  the  wind,  and  dragging    h 
the  dredge  over  the  bottom.     From   daybreak   to   night  the   | 
winding-in  engine  was  heaitl  grinding  away  with  a  painful  noise, 
as  the  sounding-line  and  thennometers  were  being  reeled  in. 

At  laat,  iu  the  afternoon,  the  dredge-rope  was  placed  on  the 
drum,  and  wound  in  for  three  or  four  hours,  sometimes  longer.  ^B; 
Often  the  rope  or  net,  heavily  weighted  with  mud,  hung  on  the 
k)ttom,  and  there  was  great  excitement  as  the  strain  graduidly 
increased  on  the  line.  On  several  occasions  the  rope  broke,  and 
the  end  disappeared  overboard ;  three  or  four  miles  of  rope  and 
the  dredge  being  thus  lost. 

At  first,,  wlien  the  dredge  came  up,  every  man  and  boy  in  the 
ship  who  could  possibly  slip  away,  crowded  round  it,  to  see  what 
had  been  tished  up.  Gradually,  as  the  novelty  of  the  thing 
wore  off,  the  crowd  became  smaller  and  srajdler,  until  at  lost 
only  the  scientific  staff,  and  usually  Staff  Surgeon  Croabie,  and 
perhaps  one  or  two  other  officers  besides  the  one  on  duty,  awaited 
the  arrival  of  the  net  on  the  dredging  bridge,  and  as  the  same 
tedious  animals  kept  appearing  from  the  depths  in  all  paxts  of 
the  world,  the  ardour  of  the  scientific  staff  even,  abated  some 
what,  and  on  some  oocasions  the  members  were  not  all  present 
at  the  critical  moment,  especially  when  this  occurred  in  the 
middle  of  dinner-time,  as  it  had  an  unfortimate  propensity  of 
doing.  It  is  possible  even  for  a  naturalist  to  get  weary  even  of 
deep-sea  dredging.     Sir  Wyvillo  Thomson's  enthusiasm  never 
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[fagged,  and  I  do  not  tbink  Le  over  missed  the  arrival  of  tlie 
net  at  the  surface. 

Often  when  the  dredge  or  trawl  appeared,  there  was  nothing 
in  it  at  all,  and  then  fre^iuently  a  somewliat  worm  debate  ensued 
between  the  members  of  the  scientific  stafi'  and  the  trnval  ofiicera 
as  to  whether  the  instrument  had  ever  been  on  tlie  bottom  or  no, 
the  Bcientiflc  view  being  that  it  had  not. 

Sometimes  there  would  be  only  a  bright  red  Shrimp  in  the 
net ;  and  this  fact,  on  the  one  side,  would  be  held  as  prcntf  that 
the  bottom  had  been  reached,  whilst,  on  the  other,  it  was  main- 
tained thattlie  Shrimp  probably  inhabited  a  region  lying  at  some 
distance  above  the  bottom.  The  sledge  irons  of  the  trawl-net 
were  carefully  examined  as  evidence  in  the  matter,  to  test 
whether  they  had  l»een  polished  by  friction  on  tlie  lK>ttom  or 
no,  or  whether  they  had  any  mud  adhering  to  ihcm.  In  futtire 
dredging  opemtions,  it  would  Iw  well  to  have  a  small  cup  witli 
a  valve  to  it  attached  to  the  dredge  or  tiawl,  so  that  it  shall 
always  retain  a  little  of  the  bottom,  and  prevent  tlie  possibility 
of  the  occurrence  of  such  doubts. 

The  conditions  under  which  life  exists  iu  the  deep  sea,  are  very 
remarkable.  The  pressure  exerted  by  the  water  at  great  depths 
is  enormous,  and  idniost  beyond  coiuprehension.  It  amounts 
roughly  to  a  ton  weight  on  the  square  inch  for  every  1,000 
fathoms  of  depth,  so  Uiat  at  the  depth  of  2,ri00  fathoms,  there  is 
u  j)re8Bure  of  two  tons  antla-hiilf  por  square  iucli  of  surface,  which 
may  be  contrasted  wiUi  the  15  pounds  per  square  inch  pressure 
to  which  we  are  accustomed  iit  the  level  of  the  sea  surface*. 

An  experiment  made  by  Mr.  Ituchanan  onaltled  us  to  renlizo, 
the  vastness  of  the  dee|)-sea  pressure  more  fully  than  any  other 
facts.  Mr.  Buchanan  hermetictdly  studod  up  at  both  ends,  a 
thick  glass  tube  full  of  air,  several  inches  in  length.  He 
wrapped  this  sealed  tube,  iu  flannel,  and  placed  it,  so  wrapped 
up,  in  a  wide  copper  tube,  which  was  one  of  those  used  to 
]>rotect  the  deep-sea  thermometei-s  when  sent  down  with  tlie 
sounding  appamtiis. 

This  copper  tube  was  closed  by  a  lid  fitting  loosely,  and  with 
holes  in  it.  and  the  copper  bottom  ol  the  tube  similarly  liad 
holes  bored  tltrough  iu    The  water  thus  had  vety  free  accew  to 
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the  interior  of  the  tube  when  it  was  lowered  into  the  sea,  and 
tlie  tul)e  was  necessarily  constructed  with  that  object  in  view,  in 
order  that  in  its  ordinary  use  the  water  should  freely  reach  tbe 
contained  thermometer. 

The  copper  case  containing  the  sealed  glass  tube  was  sent 
down  to  a  depth  of  2,000  fathoms,  and  drawn  up  again.  It  was 
then  found  that  the  copper  wall  of  the  case  was  bulged  and 
bent  inwards  opposite  the  place  where  the  glass  tube  lay,  just  as 
if  it  had  been  crumpled  inwards  by  being  violently  squeesed. 
The  glass  tube  itself,  within  its  flannel  wrapper,  was  found  when 
withdrawn,  reduced  to  a  fine  powder,  like  snow  almost 

What  had  happened  was  that  the  sealed  glass  tube,  when 
sinking  to  gradually  inci*easing  depths,  had  held  out  long  against 
the  pressure,  but  tliis  at  last  had  become  too  great  for  the  glass 
to  sustain,  and  tbe  tul;>e  had  suddenly  given  way  and  been 
crushed  in  the  violence  of  the  action  to  a  fine  powder.  So 
violent  and  rapid  had  been  the  collapse  tluit  the  water  had 
not  had  time  to  rush  in  by  means  of  the  holes  at  both  ends 
of  the  capper  cylinder,  and  thus  fdl  the  empty  space  left  behind 
by  the  collapse  of  tlie  glass  tube,  but  had  instead  crushed  in 
the  Copper  wall,  and  brought  about  equilibrium  in  that  manner. 

The  process  is  exactly  the  converse  of  an  explosion,  and  is 
termed  by  Sir  WyviUe  Tliomson  an  "  implosion."  Gunpowder 
exploded  in  the  centre  of  a  similar  copper  tube  would  in  a 
corresponding  manner,  have  bulged  the  sides  of  the  tube  out- 
wards, notwithstanding  the  existence  of  the  openings  at  its  ends, 

Marine  animals,  no  doubt,  easily  accommodate  themselves  to 
these  enormous  pressures  in  the  deep  sea.  Their  tissues  being 
entirely  permeated  by  fluids,  the  pressxu^  has  little  or  no  effect 
upon  them.  Moreover  amongst  all  the  various  animals  dredged 
up  from  great  depths,  it  is  only  some  fish  which  show  any 
marked  effects  of  the  alteration  of  pressure  to  which  they  are 
subjected  in  being  brought  to  the  surface.  Fish  with  swimming 
Idadders  come  up  in  the  deep-sea  dredge  in  a  horribly  distorted 
couditinn,  Avith  their  eyes  forced  out  of  their  heads,  their  liody 
tense  and  expanded,  and  often  all  their  scales  forced  off. 

No  sun-ligbt  penetrates  the  deep  sea ;  probably  all  is  dark 
below  20U  fiitlioms,  at  least  excepting  in  so  far  as  light  is  given 
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by  phophorescent  animals.  At  depths  2,000  fathoms  and 
upwards  the  temperature  of  the  water  is  never  many  degreea 
above  the  freezing  point 

The  nature  of  the  food  of  deep-sea  animals  has  been  a  matter 
of  some  considerable  speculation.*  Owing  to  the  lack  of  sun- 
light in  tlie  depths,  there  is  an  entire  absence  there  of  vegetable 
life,  such  as  could  build  up  the  necessary  food  of  tlie  animals 
living  there,  and  thus  render  the  cycle  of  life  in  those  regions 
self-supporting  luid  complete  as  it  ia  on  Luid  and  in  the  shallow 
seas. 

Dr.  Carpenter  tells  mo  be  dredged  living  colcaTOOus  algse 
{CoraHinactCB)  in  the  Mediterranean  Sea  at  a  depth  uf  160 
fathoms.  As  far  as  1  observed,  the  "  Challenger "  dredgings 
did  not  on  any  occasion  yield  alga3  from  a  def>th  so  great. 
The  greatest  depth  from  which  seaweeds  were  dredged  by  us  in 
any  quantity  was,  I  believe,  30  fathoms.  It  is  a  curious  fact 
that  a  8]>ecies  of  ffalophila,  one  of  the  Sea  Grasses,  which  are 
ilowering-plauls  wliich  have  become  modified  to  a  marine  exist- 
ence, was  obtained  by  us  in  abundance  off  Tonga  Tabu  from  so 

t  depth  as  IS  fathoms.  At  this  depth  it  was,  when  we 
Obtained  it,  in  full  flower. 

The  only  plants  which  extend  their  range  to  any  great 
depth  are  certain  lowly  organized  parasitic  Thcdlaphi/ifs,  wliich 
infest  conila  and  bore  for  themselves  branching  tubular  cavities 
in  the  hanl  skeletons  of  their  hosta.  These  parasites  have  been 
found  by  Prof.  Martin  Duncan  in  corals  which  have  been  dredged 
from  a  depth  of  1,095  futhoms.f  These  plants,  nouiished  on  the 
tissues  of  their  hosts,  are  able  to  tlirive  without  the  aid  of  sun- 
light, just  as  do  fungi  in  dark  cellars  and  mines. 

In  the  absence  of  planUs  amongst  them,  the  deep-sea  animals 
have  to  derive  their  food  entirely  fmm  the  dt'lrritt  of  animals  and 
plants  falling  to  tlie  bottom  from  the  waters  above  them.  This 
dSris  is  no  doubt  mainly  derived  from  the  surface  I'elagic  flora 
and  fauna,  but  also  to  a  large  extent  composed  of  refuse  of 


»  See  K,  Mbbixwi, "  Wo  komiwt  deim  die  NAhnmg  von  den  Tiefoee- 
thieren  her."    Z.  f.  Wins.,  Zool  21.  BA  Hofl  2. 

t  P.  M.  Dmicfin,  K.ltS.,  Ac,  **Oh  nuiue  TIiallo|»hytei  panwtic  within 
iwMOl  MadrviAJziu-uu"    PrtK.  Kuy.  H^K,,  187U,  \*.  r>3H. 
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various  kinds  wiiahed  down  by  rivers,  or  floated  out  to  sea  frooi 
shores  and  sunken  to  the  bottom  when  water- U»g^'ed> 

The  dead  Pelagic  animals  must  fall  as  a  coiistant  rain  of 
food  upon  the  habitation  of  their  deep-sea  dependants.  Mauiy, 
speaking  of  the  surface  Foraminifera,  wrote,  "  the  sea,  like  the 
snow-«loud,  vritXi  its  flakes  in  a  caka,  is  always  letting  fall  upon 
its  bed  sliowers  of  microscopic  shells."* 

It  might  be  BU]>[>osed  Uiat  these  sheUs  and  other 
animals  would  consume  so  long  a  time  in  dropping  to 
bottom  in  great  depths  that  their  soft  tissues  would  Ihj  decom- 
posed, and  they  would  have  ceased  to  be  ser\-iceable  as  food  by 
tlie  time  they  readied  tlie  ocean  bed.  Such  is,  however,  not  tlie 
case,  partly  because  the  salt  water  of  the  sea  exercises  a  strongly 
preservative  effect  on  animal  tissues,  partly  because  the  time 
required  for  sinking  is  in  reality  not  very  great 

In  order  to  test  the  matter  fur  myself  I  made  the  following 
experiment,  I  took  a  dead  Salpa,  of  alwut  2  inches  in  length. 
and  placed  it  in  a  glass  cylinder  full  of  water,  and  3  incites  in 
diameter.  I  allowed  the  Salpa  to  fall  from  the  surface  of  the 
water  in  tlie  cylinder  to  the  bottom  a  number  of  times  and  noted 
carefully  the  time  which  it  took  to  traverse  this  distance,  which 
was  about  8  inches.  1  found  that  on  an  average  it  took  20 
seconds  to  fall  the  8  inches.  This  gives  at  the  same  rate,  with- 
out allowance  for  acceleration,  a  distance  of  a  fathom  to  be  tra- 
versed in  three  minutes,  or  2,000  fathoms  in  four  days  four  houni 

I  allowed  the  Salpa  to  remain  in  the  sea  water  in  the 
cylinder  for  a  long  time.  It  was  still  not  greatly  decompoeed 
after  having  remained  in  tfie  same  water  for  a  mouth,  whtlat 
the  slup  was  in  the  tropics ;  the  nucleus  was  after  this  intervid 
still  undestroyed.  The  dead  animal  might  have  thus  sunk  U> 
the  bott^fui  in  the  greatest  depths  abuost  six  timea  over  with* 
out  having  become  so  much  decomposed  as  to  be  unaenriceabls 
for  food  to  deep-sea  animals. 

We  obtained  by  our  dredgings  several  interesting  proofs  of  the 
feeding  of  deep-sea  aiiimala  on  debris  derived  from  neighbouring 
shores.    Thus,  off  the  coast  of  New  South  Wales  we  dredged  from 

»  M.  F.  Miiury,  Lli.D.,  "The  Phywcal  Q«ography  of  the  86«,*  lOih 
£d.,  p.  322.     Luudoii,  Saui|uun  Low  and  Manton,  1874. 
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400  fathoms  a  large  Sea-Urcliin  wLicL  liad  its  stomach  full  of 

H  pieces  of  a  Scii  Grass  (Zostera)  derived  from  the  coast  above. 

^K       Again,  we  dredged  between  the  New  Hebrides  and  Australia 

^B|^  1,400  fatlioms,  a  piece  of  wood  and  half-a-dozen  examples  of 

It  large  palm  fruit  as  lai^  as  an  orange.      Tn  one  of  these  fmits 

which  had  banl  wootly  external  coats,  the  albumen  of  the  fruit 

was  still  preserved  and  perfectly  fresh  in  ap|)earance^  and  white, 

like  that  of  a  ripe  cocoanut     The  hollows  of  the  fruits  wore 

occupied  by  a  small  Lamellibranch  Mollusc  and  a  Gasteropod, 

and  the  husks  and  albumen  were  bored  by  a  small  Teredo  or 

allied  Mollusc.   The  fibres  of  the  husks  of  the  fruits  had  amongst 

(them  small  NemaU^id  Worms. 
We  dredged  up  similar  land  vegetable  debris  on  many  other 
occasions,  of  which  I  will  cite  some,  because  they  are  interesting, 
not  only  as  showing  that  deep-sea  animals  must  derive  food 
largely  from  such  sources,  but  because  they  are  necessarily  of 
great  geological  importance  as  showing  how  s|wcimens  of  land 
vegetation  are  becoming  imbedded  in  deposits  which  are  being 
formed  at  very  great  depths. 
K  Between  the  Fiji  Group  and  the  New  Hebrides  we  dredged 
fWim  I,45(»  fathoms  a  piece  of  a  branch  of  a  tree,  3  feet  in  length. 
Off  Ihe  Island  of  Talma,  one  of  the  Azores,  we  dredged  from 
1,135  fathoms,  the  leaf  of  a  Shrub,  possibly  a  Holly-leiif  which 
waa  still  green  and  firm,  though  water-logged.  With  this  leaf 
vere  numerous  fish  otoliths  and  eye-lenses.  We  constantly 
dredged  bones  of  whales  and  fish  from  great  depths.  Off  the 
coast  of  Nova  Scotia  we  dredged  a  quantity  of  glacially  striated 

■  atones. 
The  deep-sea  animals  of  course  prey  upon  one  another  just 
sa  do  aliallow-water  species.      We  dredged  once  a  fish  from 
^  2,500  fathoms  wliich  had  a  deep-sea  Shrimp  in  its  st^imach.    A 
B  Ceriantbus  dredged  from  2,175  fathoms  had  a  small  Crustacean 
in  its  stomach. 

The  waters  of  the  deep  sea  being  everywhere  dark  aiu!  always 
cold,  the  conditions  of  life  in  them  are  the  same  all  over  the  world. 
The  temperature  of  the  deep  sea  ia  practically  the  same,  as  for 

E,  life  ia  concerned,  under  the  Equator  and  at  the  I'oles. 
re  are  absolutely  no  ItnirierB  to  the  migrations  of 
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animals  in  tlic  deep  sea.  Time  only  is  required  for  any  deep-sea 
animal  to  roam  from  auy  distAut  part  of  the  earth  to  another. 

It  is  only  in  the  strata  of  water,  comparatively  near  the  ocean 
surface,  that  there  is  any  great  difference  in  range  of  temperatoie 
in  various  latitudes.  Up  to  a  depth  of  1,000  fathoms,  even  from 
the  greatest  existing  depths,  the  range  amounts  only  to  a  few 
degrees  Fahrenheit ;  and  at  1,000  fathoms  everywhere  the  water 
ia  cold  and  dark,  and  the  conditions  of  life  practically  the  same 
aa  those  in  the  greatest  depths ;  even  at  a  depth  of  500  fatlioma 
the  water  is  almost  ever^'where  as  cold  aa  40°  F.  The  effecta  of 
difference  of  pressure  may  bo  neglected,  since,  when  encountered 
gnwlually,  they  would  be  of  no  injury  to  migrating  animals. 

Hence,  even  the  ridges,  wldch  project  up  from  the  oceaa 
floor  and  separate  areas  of  great  depths  from  one  another  by 
intervening  expanses,  over  wliich  the  depth  is  only  1,000 
fathoms  or  somewhat  less,  do  not  oppose  any  obstacle  to  the 
migration  of  deep-sea  animals.  Such  ridges  will  be  seen,  by 
reference  to  the  map  at  the  commencement  of  this  work,  to  exist 
in  the  Atlantic  and  Pacific  Oceans. 

lu  the  Atlantic,  a  long  sinuous  ridge,  with  a  depth  of  only 
1,000  fathoms  over  it,  separates  the  two  deep  troughs  on  either 
side  of  the  Atlantic  from  one  another,  and  were  the  conditions 
existing  in  1,000  fathoms  very  different  from  those  obtaining  in 
depths  of  2,000  and  3,000  fathoms,  it  might  well  be  conceived 
that  the  Western  Atlantic  deep-sea  animals  might  be  isolated 
from  those  of  the  Eastern  Atlantic,  and  very  greatly  different 
from  them.  As  will  l>e  seen  from  the  map,  there  is  only  one 
nan'ow  channel,  lying  just  north  of  Tristan  da  Cunha,  in  the 
South  Atlantic,  where  a  depth  of  2,000  fathoms  extends  over 
from  one  side  of  the  Atlantic  to  another,  and  by  which  thus 
migration  in  the  supposed  case  would  be  possible. 

Similarly  in  the  case  of  the  Pacific,  there  is  only  a  narrow 
channel,  situate  between  the  Fiji  Group  and  Tahiti,  by  which  the 
deep  waters  of  the  Southern  Pacific  communicate  directly  with 
those  of  the  NoHhern^ 

The  deep-sea  animals  are  however  not  restricted  by  these 
ridges,  and  tlie  shallows  of  1,000  fathoms  depth  do  not  act  as 
barriers.     Were  there  any  maiked  isolation  by  great  depth,  ve 
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might  Lave  hoped  to  have  met  with  auimala  of  great  antiquity  ill 
the  deepest  holes,  since  these  must  possibly  be  regarded  as 
occupying  the  sites  of  very  old  depressions  on  the  earth's 
surface. 

Dr.  Wallich.  in  his  celebrated  work,  "  The  North  Atlantic 
Sea  Boil,"  unfortunately  never  completed,  though  so  full  of  most 
important  discussions  of  deep-sea  phenomena,  speaks  almost* 
prophetically  of  the  migrations  of  animals  which  "  must  take 
place  along  the  deep  homothermal  sea;  that  ^^reat  higliway, 
extending  from  Pole  to  Pole,  which  is  for  ever  closed  to  human 
gaze,  but  may  nevertheless  be  penetrated  hy  human  intelligence."* 

Marine  animals  may  throughout  all  time  have  migrated  in 
the  course  of  generations  across  the  equator,  from  north  to  south, 
liy  way  of  the  deep  sea,  and  on  reacliing  temperate  or  cold 
latitudes,  may  have  worked  their  way  up  into  shallow  water  and 
taken  to  coast  life,  and  assumed  forms  more  or  less  like  those  of  i 
their  ancestors  who  started  on  the  journey. 

Begarded  a&  a  high-road  for  migration  across  the  equator,  the 
deep  sea  may  well  be  compared  with  the  summits  of  those  moun> 
tain  chains  wliich,  in  a  similar  manner,  have  acted  as  bridges 
across  the  tropics  for  the  passage  of  nou-tropical  plants.  The 
deep-sea  animals  themselves  also,  considered  as  a  group,  may  be 
well  compiu^  to  Alpine  floras,  there  being  many  points  of 
analogy  between  the  two  assemblages. 

As  in  the  case  of  Alpine  floras,  plants  which  occur  at  sea- 
level  in  cold  or  arctic  repons,  are  found  on  high  mountiiina  in, 
temperate  or  tropical  latitudes ;  so  in  the  case  of  the  deep  sea, 
certain  animals  which  in  high  northern  or  southern  latitudes! 
exist  in  comparatively  shallow  water,  occur  at  great  depths  near 
the  equator.  Again,  just  as  Alpine  floras  consist  to  a  con- 
siderable extent  of  modifications  of  forms  growing  at  lower 
levels  in  otlier  regions  of  Hie  earth,  altered  somewhat  in  non- 
essentials to  suit  an  Alpine  existence,  rather  than  of  ancient  and 
isolated  forms  greatly  differing  from  those  of  the  lowlands ;  so  in 
the  case  of  the  deep-sea  fauna,  hardly  any  of  the  animals  dis* 


♦  G.  C.  Wallioh,  M.D.,  F.L.S.,  F.O.S.,  Surgeon-Major  ou  the  KetirwJ 
List,  H.M.  IndiAn  Army,  "  The  Atlantic  Sea  Bed,*"  Pt.  1,  p,  I05,  Louauu, 
Viui  Yoont,  1B6S. 


586 


A   XATt'RAUST  OX  THE  "  CHALLEXGEE/' 


covered  as  composing  it  are  of  any  very  important  or  wid 
aberrant  zoologii:al  structure. 

Just  as  some  members  of  Alpine  Horas  are  dwaife*!  by  tbe 
■■olimatc  to  wliicli  they  are  exposed,  so  does  it  occur  in  the  case  of 
ttune  of  the  deep-sea  animals :  but  by  no  means  in  that  of  all,  for 
some  forms  seem  even  to  increase  in  size,  through  their  existence 
in  the  great  depths.  A  deep-sea  Cerianthus  a  Sea  Anemone  living 
in  a  tube,  already  described  in  this  work,*  may  be  cited  as  an 
instance  of  dwarfing.  Pycnogonids  may  be  referred  to  as  examples 
of  increase  of  size  in  great  depths.  "We  drctlged  in  deep  wat4a' 
gigantic  examples  of  these  latter  animals,  measuring  more  than 
a  foot  bet-ween  the  tips  of  the  legs.  Nearly  all  Crustacea  seom 
to  increase  in  size  in  the  deep  sea ;  we  dredged  lar*^  specimens 
of  Serolis  and  other  large  Isopods,  and  large  Seal pdl urns ;  the 
Decapod  Cnistacea  obtained  were  however  none  of  t-bem  as 
large  as  the  larger  shallow-water  forms. 

One  coral,  Bathyaetis  {Futigia)  8i/mmc(rita^  ranges  from  & 
depth  of  30  fathoms  to  one  of  2,900  fathoms,  and  varies  very 
much  in  size.  No  very  large  specimens  were  obtained  in  snull 
depths;  but  very  small  adult  specimens  were  found  in  great 
depths,  and  no  tlirect  connection  between  increase  of  depth  and 
increase  in  dimensions  was  able  to  be  determined  in  this  case, 
though  the  great  numl>er  of  specimens  obtained  rendered  the 
case  a  good  one  for  examination  with  regard  to  the  question 
under  consideration. 

In  many  respects,  the  zoological  results  of  the  deep-aeft 
dredgings  were  rather  disappointing.  Most  enthusiastic  expeo- 
tations  were  held  by  many  naturalists,  and  such  were  especially 
put  forward  by  the  late  Prof.  Agassis,!  who  had  hopes  of  finding 
almost  all  important  fossil  forms  existing  in  life  and  vigour  at 
great  depths.  Such  hopes  were  doomed  to  disappointment,  but 
even  to  the  last,  every  Cuttlefish  which  came  up  in  our  deep-aea 
net  was  squeezed  to  see  if  it  had  a  Belemnite's  bone  in  its  back, 
and  Tiilobites  were  eagerly  looked  out  for. 
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*  See  p.  408. 

t  "  A  Letter  concerning    Deep-Sea   Dredging,  addressed   to 
Benjaraiu  Pierce,  Su^Jcriutendeut  of  the  U.S.  Coust  Surrey."   Ann.  & 

Nut.  Hiat.  1372,  p.  169. 
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■  A  certain  number  of  animal  forms  have  been  obtained  in  the 

I     living  condition  from  tbe  deep  sea,  which  were  aupposeil,  until 

thus  found,  to  be  extinct,  and  to  exist  only  as  fossils ;  but  there 

tare  a  considerable  number  of  sliallow-water  and  ten-estrial  forms 
which  have  similarly  survived  for  long  pericxls,  and  exist  in  the 
fossil  condition  as  well  as  in  the  living  one.  The  explomtion  of 
any  vast  hitherto  uninvestigated  area  must  necessarily  add  from 
amongst  the  numerous  animal  forms  discovered  in  it,  some  to 
the  list  of  those  which  are  both  fossil  and  recent.  It  has  yet  to 
be  shown,  that  in  the  cose  of  the  deep-sea  fauna,  the  numbers 
of  such  comjiaratively  long-lived  forms,  are  greater  propor- 
tionately than  in  that  of  shallow  water  faunas. 

Lar^e  numbers  of  interesting  new  genera  and  species  of  well- 
known  families  of  animals  were  obtained  by  the  dredge,  but 
very  few  wliich  were  widely  different  in  tlieir  essential  ana- 
tomical structure  from  hitherto  known  forms,  and  thus  of  first- 
rate  zoological  importance.  We  picked  up  no  missing  links  to 
fill  up  the  gaps  in  the  great  zoological  family  tree.  The  results 
of  the  "  Challenger's  "  voyage  have  gone  to  prove  that  the  miss- 
ing links  are  to  be  sought  out  rather  by  more  careful  in- 
veBtigittion  of  the  structure  of  animals  already  partially  known, 
than  by  hunting  for  entirely  new  ones  in  the  deep  sea. 

Tlie  excessively  wide  area  of  the  floors  of  the  oceans  in  the 
matter  of  production  of  species  contrasts  markedly  with  wide 
areas  upon  the  land  surface,  wluch  are,  as  has  been  shown  by 
Mr.  Darwin,*  specially  favourable  to  the  development  of  varia- 
tions and  development  of  new  forms. 

The  deep-sea  animals  obtained  by.  the  ship  are  now  in  the 
hands  of  various  specialists  for  description,  and  are  as  yet  only 
partially  reported  on.  As  far  as  1  can  judge  fi'om  cursory  ex- 
amination of  what  was  dredged,  I  believe  that  the  most  aberrant 
and  important  new  animal  obtained  by  the  "  Challenger's  "  deejH 
sea  ilriidgings  is  an  Ascidian,  which  I  have  describdl  under  the 
name  of  Octacnemus  Bythiim.^ 


•  **OnKiii  of  Species,"  lOtli  Ed.,  p.  S3. 

t  H.    N.  Mueeley,  "On  Two   New   Fomu 
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The  animal,  of  wliicli  a  figure  of  one-half  the  natural  size  is 
here  givcu,  is  of  a  most  remarkable  form  for  an  Ascidian,  having 
eight  conical  radially  disposed  lobes.  The  walls  of  the  body  are 
perfectly  transparent.  The  animal  ia  pro\dded  with  a  small 
pedicle  for  attacliiug  itself  to  the  sea  Uitlora ;  but  the  greater 
part  of  its  under  surface  is  free  and  unattached.   The  usual  exha- 


DKcr-iKA  AtfciuuH,  ocTACKRHn  tnaivi. 
AbOTf .  Ttie  animal  rlewr d  from  InjIov  vt  onr-tialf  tbr  natural  mm  ;  tbe  aoclnai  It  Man  la  fl»«lM 

thmnnti  Uie  tranaitu-pnl  bue  of  tlie  uUmal.     P  I'l'dicli'  of  aU«ciUD«Dl:  B  Kihalant  OflliVl 

H  Uectuin. 
B«iiaaUi,  DlnAnunmatJc  Hvtion  through  ihe  middle  line  of  the  aoimal'i  bodr ;  A  lohalaat  orlAv*; 

Jlf  Mtuicle  attaclied  to  nudoui,  other  lettvn  na  in  tbe  flt^uru  atove. 

lant  and  inhalant  apertures  are  pi-esent,  as  will  be  best  undetratood 
by  reference  to  the  diagrammatic  section  shown  in  the  woodcat. 

There  appears  to  be  no  gill  network  present,  but  the 
respiratory  sac  is  flattened  out  so  as  to  be  stretched  as  a 
horizontal  membrane  across  the  cavity  of  the  body  between  tbe 
inhalant  and  exhalant  apertures,  as  shown  in  the  section.  Tba 
principal  viscera  are  gathered  together  into  a  compact  nnclesr 
mass,  just  as  in  Salpa,  and  tlii^s  nucleus  is  attached  to  the  undar 
surface  of  the  horizontal  membrane. 

The  nerve  ganglion  lies  ou  the  nucleus,  and  there  is  a 
bular  sense  organ  in  connection  with  it.  Special  muscular  shpfl 
are  present  on  the  surface  of  the  nucleus,  and  there  are  elaborate 
muscidar  arrangements  within  the  conical  processes  of  the  body 
of  the  animal,  and  in  connection  with  the  horizontal  membrane^ 
The  animal  seems  to  be  entirely  without  immediate  affinitipa 
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ftmongst  other  Aflcidians^  and  must  be  placed  in  a  special  Family, 
Oetaenemidce, 

I  cannot  here  enter  into  descriptions  of  the  many  deep-sea 
forms  of  animals  which  wu  drudged.  For  accounts  of  theae  and 
most  beautiful  figxires.  I  refer  the  reader  to  Sir  C.  Wyville 
Thomson's  "  Depths  of  the  Sea  "  and  "  The  Atlantic." 

We  obtained  the  same  animals  from  the  depths  in  the 
most  widely  separated  places  over  and  over  again,  with  tedious 
reiteration.  There  were,  however,  one  or  two  localities  which 
we  hit  upon  which  are  worth  referring  to,  because  they  otq 
especially  rich  in  deep-sea  forms,  and  because  these  occur  at  them 
in  comparatively  shalhiw  water. 

The  first  of  these  localities  lies  off  the  Island  of  Sombrero,  in 
the  Danish  West  Indies.  Here,  witliin  sight  of  the  lighthouse, 
in  from  450  to  490  fathoms,  the  dredge  yielded  a  very  rich 
harvest  of  deep-sea  Blind  Crustacea,  Corals,  Echinoderms, 
Sponges,  &c.  Another  very  rich  spot  lies  off  the  Kcrniadec 
Island.s.  Here,  from  630  fathoms,  a  marvellously  rich  c4.)l]ection 
was  brought  up  by  the  trawls,  including  very  curious  new  blind 
deep-sea  fisL  Ascidians,  Cuttle-fish,  Crustaceans  {Polyckdis, 
Cysiisoma),  many  specimens  of  PtntacrvMU^  lai^  vitreous 
Sponges  (Poliapoffm,  EupUcttlla,  Ventriculites),  and  many  other 
very  \'Rhiable  specimens.  This  is  i)robably  the  richest  ground 
dredged  by  us  at  alL 

Another  rich  locality  lies  between  the  Aru  and  Ke  Islands, 
and  a  further  one,  almost  or  quite  as  rich  as  that  off  the 
Kermadecs,  lies  Itetween  the  Meaugis  Islands  and  the  Talour 
Islands.  Here,  from  500  fatlioms,  more  than  thirty  specimens 
of  living  Ptntaenniut  were  obtnine^i  at  one  haul  of  the  net,  and 
with  them  all  kinds  of  other  deep-sea  forms,  very  many  of  the 
same  species  as  dredged  at  all  the  other  throe  localities 
mentioned.  Any  yschtsman  or  collector  wishing  to  obtain,  with 
the  least  trouble  and  most  certiunty  rare  deep-sea  animals,  would 
do  well  to  put  his  dre<!ge  overlH)ard  at  one  of  these  four  above- 
mentioned  localitii^s. 

Tlie  deup-seti  uniuials  are,  ns  I  have  fuid,  n)i»stly  chwely 
allied  to  shallow-water  fonns.  They  appear  also  to  live 
associated  together  in  closely  the  same  manner  as  their  shallow- 
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water  representatives.  Some  are  confined  to  the  sea-boltom, 
and  can  i>nly  crawl  upon  it ;  others,  sncli  as  the  fish  and  shrimps, 
have  a  power  of  extending  their  range  vertically,  but  some  of 
the  fish  at  least  never  rise  to  more  than  a  very  small  height 
above  the  bottom  on  wliicli  they  live. 

Lophioid  fishes,  Uke  the  Angler  their  close  ally  in  shallow 
■water,  dangle  ont  in  the  great  depths  their  lures  from  above  their 
Imge  moutlifi,  to  attract  their  prey.  Hermit-crabs  in  the  deep 
sea,  crawl  about  protected  by  a  borrowed  shell,  and  on  this,  Uvei 
an  animal  allied  to  a  Soa  Anemone  {EpuoaiUhus  parasiticiiit),  so 
that  the  combination  is  closely  similar  to  that  so  familiar  in 
shallow  seas.  Pycnogonid  larvte  rear  themselves  as  parasites 
within  Hydroid  colonics  in  the  deptlis,  just  as  in  die  shallows. 

The  depths  of  the  sea  being  mostly  dark,  many  of  the 
animals  inhabiting  them  are  bhnd,  like  cave  animals,  and  have 
their  eyes  reduced  to  mere  rudiments.  Many  of  these,  such  as 
some  blind  fish  and  Crustacea,  are  provided  with  enormoasly 
long  and  dehcate  feelers  or  hairs,  in  order  that  they  may  feel 
their  way  about  with  these,  just  as  a  blind  man  does  with  the 
aid  of  his  stick. 

Other  deep-sea  animals  have  their  eyes  enormously  enlarged, 
and  thus  make  the  best  of  the  little  light  there  is  in  the  deptha 
Tliis  hght  is,  no  doubt,  as  suggested  in  the  early  days  of  deep- 
sea  dredging  by  Dr.  Carpenter,  Sir  Wyville  Thomson,  and  Mr. 
Gwyn  Jeffreys,*  that  emitted  by  phosphorescent  animals, 
especially  Alcyonarians, 

All  the  Alcyonarians  dredged  by  the  "  Challenger  "  in  deep 
water,  were  found  to  be  brilhantly  phosphorescent  when  brought 
to  the  surface,  and  their  phospliorescence  was  found  to  agree  in 
its  manner  of  exhibition  with  that  obaer\*ed  in  the  case  of 
shallow-water  forms.  There  seems  no  reason  why  these  animda 
should  not  emit  light  wlien  living  in  deep  water,  just  as  do  their 
shallow-water  relatives. 

The  light  emitted  by  phosphorescent  animals  is  quite  pos- 
sibly in  some  instances  to  be  regardetl  only  as  an  accidentfll 
product,  and  of  no  use  to  the  animal  producing  it,  although  uf 
course,  iu  some  cases,  it  has  been  turned  to  account  for  sexutd 

*  "  Proc.  Roy.  Soc,  1869,"  p.  431. 
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purposes,  and  may  have  other  uses  occasionftUy.  There  is  nr 
reofion  why  a  coustaut  eiuissiuu  uf  light  should  be  more  bene- 
ficial than  a  constant  emission  of  heat,  such  as  takes  place  in  the 
case  of  our  own  bodies,  and  it  is  quite  couceivable  that  animalf 
might  exist  to  which  obscure  heat-rays  might  l>e  visible,  and  to 
whicli  men  and  Mammals  generally,  would  appear  constantly 
luminous. 

However,  be  the  light  beneficial  to  them  or  not,  it  seems 
certain  that  the  deep  sea  must  be  lighted  here  and  there  by 
greater  or  smaller  patchea  of  these  luminous  Alcyouarlans,  with 
wide  intervals,  prol>ubly,  of  total  darkness  iuter\*emng ;  very 
possibly  the  animals  with  eyes  congregate  round  these  sources 
of  liglit. 

The  nature  of  the  light  existing  in  the  depths,  has  an 
important  bearing  on  the  question  of  the  colouring  of  deep-sea 
aniiiiols.  1  examined  the  phosphorescent  light  emitted  by  three 
species  of  deep-sea  Alcyonarians  with  the  9poctro8coj)e,  and 
found  it  to  consist  of  i-ed,  yellow,  and  giceu  mys  only.  Hence, 
were  tlie  light  in  the  deep  sea  derived  from  this  source  alone, 
in  the  absence  of  blue  and  violet  light,  only  red,  yeUow,  and 
green  colours  in  animals  could  be  effective ;  no  blue  animals 
were  obtained  in  deep  water,  but  blue  animals  ore  not  common 
elsewhere. 

It  is  remarkable  that  almost  all  the  deep-aea  shrimps  and 
Schiisopods,  which  were  obtained  in  very  great  abundoncei  ore 
of  an  intense  bhght  scarlet  colour^  differing  markedly  in  their 
intensity  of  colouring  from  shallow-water  forms,  and  having, 
apparently  for  some  purjKJse,  developed  an  unusually  large 
quality  of  tlie  same  red  pigment  matter  which  colouis  small 
surface  Cnistacea. 

Dr.  Wolhch  refers  at  length  in  his  work,  cited  above,*  to  the 
absence  of  light  in  the  deep  sea,  and  explains  the  possibility  of 
peraistenc^  of  colouring  in  deep  sea  animals,  even  though  they 
live  in  absolute  darkness.  Many  deep-sea  Hulothurians  ore 
coloured  of  a  deep  purple ;  no  doubt  the  colouring  is  useless  in 
their  case,  and  is  mendy  due  to  the  pcrsistoncc  of  a  colouring 
developed  originally  in  shallow-water  ancestors. 

♦  "  TUe  Atlantic  Sea  Bed,"  p.  108. 
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The  same  purple  colouring  matter,  which  is  easily  distiii- 
gimhed  by  means  of  the  spectroscope,  occurs  in  a  shallow- 
water  (nine  fathoms)  Comatula  at  Cape  York,  in  the  tropics, 
and  in  a  Hnlothurian,  found  in  1,955  fathoms,  near  the  Antarctio 
Sea.  Many  deep-sea  Corals  have  their  soft  structiires  tinged 
with  a  madder  colouring  matter  which  occurs  also  in  snrface 
swimming  Medusie  of  various  kinds.* 

No  doubt,  in  the  case  of  many  deep-sea  possessors  of  com- 
plex colouring  matters,  these  pigments  never  exercise  their 
peculiar  action  on  light  during  the  whole  life  of  the  animals, 
but  remain  in  darkness,  never  showing  their  colour  at  alL  Just 
so  in  the  case  of  many  Mammalia,  with  thick  or  fur-clad  skins, 
the  bright  red  colouring  matter  of  the  blood  never  sees  the  light 
or  appears  as  a  red  colour.  It  is  only  in  a  few  Mammals,  that 
this  red  colouring  matter  is  turned  to  account,  as,  for  example,  in 
the  white  races  of  man,  in  which  case  sexual  selection  has 
brought  about  a  tinging  of  the  cheeks  by  its  aid. 

Most  deep-sea  fish  are  of  a  dull  black  colour,  some  are  white 
as  if  bleached.  The  majority  of  deep-sea  animals  are  coloured 
in  some  way  or  another,  many  brightly  so. 

Zoology  and  Botanr  of  the  Ship. — The  zoology  of  "Challenger" 
itself  was  ratlier  interesting.  At  the  time  that  England  was  left 
the  ship  seemed  nearly  free  of  animals,  other  than  men,  dogs, 
and  live  stock  required  for  food.  The  first  Cockroaches  ap- 
parently came  on  board  at  St.  Vincent,  Cape  Verdes,  for  a  large 
one  of  these  insects  was  caught  by  one  of  the  lieutenants  on  his 
bedj  soon  after  we  left  that  port.  Cockroaches  soon  became 
plentiful  on  board,  and  showed  themselves  whenever  the  ship 
was  in  a  warm  climate.  A  special  haunt  of  a  swarm  of  them 
was  behind  the  hooka  in  the  chemical  laboratory,  from  which 
Mr.  Buchanan  in  vain  attempted  to  evict  tliem. 

At  one  period  of  the  voyage,  a  number  of  these  insecta 
established  themselves  in  my  cabin,  and  devoured  parts  of  mr 
boots,  nibbling  off  all  the  margins  of  leather  projecting  Ijeyond 

*  For  observatiotis  on  the  Coloaziug  of  Deep  S«a  Aaimals,  see  H.  K. 
Moeeley,  "On  the  Colouring  Mnttei-s  of  various  Aniaials,  eapectmlly  o^ 
Deep-Sea  Forms  dredged  by  U.M.S.  *  Challenger.' "  Quart  Jomn.  IfliiOi 
Sci.,  Vol  XVU,  New  Ser.,  p.  1. 
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the  aeazna  on  the  upper  leathers.  One  huge  winged  Cockroach 
baffled  me  in  my  attempts  to  get  n<l  of  him  for  a  long  time.  I 
could  not  discover  his  retreat.  At  night  he  came  out  and  rested 
on  my  book-shelf,  at  the  foot  of  my  bed,  swaying  his  antenme  to 
and  fro,  and  watching  me  closely.  If  I  readied  out  my  hand 
from  bed,  to  get  a  stick,  or  rained  my  book  to  throw  it  at  him,  he 
dropped  at  once  on  the  dock,  and  was  fortliwith  out  of  harm's  way. 

He  bothered  me  much,  because  when  my  light  was  out,  he 
had  a  familiar  habit  of  coming  to  sip  the  moisture  from  my  face 
and  lips,  which  was  decidedly  unpleasant,  and  awoke  me  often 
from  a  doze.  I  believe  it  was  with  this  object,  that  he  watched 
me  1.>efore  I  went  to  sleep.  I  often  liad  ii  shot  at  him  with  a 
book  or  other  missile,  as  he  sat  on  the  bouk-sliolf,  but  ho  always 
dodged  and  escaped.  His  quickness  and  agility  ast4)nished  me. 
At  laat  I  triumphed,  by  adopting  the  advice  of  Captain  Maolear, 
and  sliooting  him  with  a  {Kdlet  of  paper  from  my  air-gun,  a  mode 
of  attack  for  which  he  was  evi<lently  unprepined  ;  but  I  was  taken 
to  task  for  discharging  the  air-gim  in  my  cabin,  liecause  it  made 
a  noise  just  like  the  sharp  crack  of  a  spar  when  broken  by  the 
force  of  the  breeze,  and  created  some  excitement  on  the  upper 
deck,  where  the  sound  wo^  plainly  heard. 

In  the  zoolt^icol  laboratory  on  board,  small  red  ants  estab- 
lished themselves,  and  used  to  follow  trails  up  the  legs  of  the 
tables,  and  find  out  anything  eatable.  Clothes-moths  were  a 
terrible  pest,  and  destroyed  sevei-al  garments  for  me  in  my  cabin. 
Mos(piitos  swanned  in  the  shij)  at  some  poits,  as  well  as  house- 
(lios,  but  Uicso  botli  disappeared  when  wo  had  been  at  sea  for  u 
few  days  in  a  breeze. 

Once,  when  we  were  becalmed  three  days  out  from  Teneriife, 
on  the  voyage  to  St.  Tliomas,  I  went  out  in  a  IxMit  to  collect 
surface  animals.  Some  of  the  house-flies,  which  weit?  swarm- 
ing in  the  ship,  accompanied  the  boat  on  the  excursion  iu 
sufficient  fuimbers  to  \m  a  pest,  I  suppose  in  expecUtion  of 
reaching  the  shore. 

House-crickets  appeareil  in  the  ship  lowiutls  the  end  of 
the  voyage,  and  two  of  them  established  themselves  in  Staff 
Commander  Tizord's  cabin,  to  his  great  annoyance,  as  they  were 
as  noisy  as  at  home.    They  were,  however,  caught  with  some 
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difficulty.  Centipedes,  of  two  kinds  at  least,  wore  also  amongst 
the  navifauna,  and  many  species  of  spiders.  Some  of  these 
latter  were,  however,  deliberately  imported  on  board  by  the 
navigating  officers,  in  order  that  they  niight  use  tbeir  webe,  if 
wanted,  as  cross-wires  in  their  theodolites. 

When  the  sliip  was  moor€<i  at  Bermuda,  alongside  the  wharf 
in  the  dockyard,  hoards  were  placed  on  all  the  mooring  chains 
as  a  fence  aj^ainst  rats.  Rats  nevertheless  appeared  in  the  ahip, 
and  were  all  curiously  enough  of  the  old  species,  the  Black 
Bat  {Mvs  rnUnji),  One  night,  as  we  were  sitting  at  whist, 
Mr.  J.  H}Ties,  the  Assistant  Paymaster,  suddenly  started  up  witli 
a  yell,  and  danced  about  as  if  gone  mad,  clutching  one  of  his 
legs  with  hoth  hands.  A  rat  had  mistaken  his  trousers  for  a 
pi|)e  or  wind-sail,  and  had  gone  up. 

The  only  plants  which  made  their  spontaneous  appearance 
on  the  sliip  were  Moulds.  Wheuever  the  ship  entered  damp 
latitudes  everything  in  our  cabins  on  the  lower  deck  became 
moist,  and  mould  gt-ew  thickly  over  boots  and  all  other  leathern 
articles.  1  giuw  mustard  and  cress  with  great  auocess  in  mj 
wardian  cases  before  these  were  required  for  other  purpoeea 
I  failed,  however,  entirely  with  onions  and  radishes,  which  I 
also  tried  to  grow.  The  plant  most  commonly  grown  on  hoard 
ship  in  the  tropics  is  the  Sweet  Potato.  It  can  be  grown  in 
water  aud  made  to  climb  up  the  wall  of  a  cabin  and  affiml  a 
pleasant  green. 

Besides  Dogs  aud  Cats  we  had  many  different  pets  on  board 
the  sliip  at  various  times.  First  amongst  these  must  be  placed 
"  Robert "  the  Parrot.  Tlie  bird  belonged  to  Von  Willemoes 
Suhm.  He  and  I  bought  a  young  Grey  Parrot  each  at  Madeira, 
from  a  ship  bound  from  the  Bight  of  Benin  to  Liverpool,  with  a 
cargo  of  these  birds  on  l3oard.*  One  of  the  Parrots  flew  into  a 
dish  full  of  boiling  caustic  potash  solution  in  the  laboratoiy  and 
perished,  and  we  had  to  draw  lots  for  the  remaining  bird,  and 
I  lost. 

"  Robert "  survived  all  the  extremes  of  the  heat  and  cold  of 
the  voyage  and  perils  of  all  kinds,  from  lieavy  tumbles,  driviiu; 
gales  of  wind,  and  the  falling  about  of  books  and  furnitura    Urt. 

*  See  pBge  41. 
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had  one  of  his  legs  crippled,  and  Jus  featliers  never  grew  pro- 
jHjrly,  but  he  was  perfectly  hnppy,  and  from  his  percli,  which 
was  ouo  of  the  wnnlroom  hftt'-pie^^s,  he  talked  away  and  ainuscd 
lis  during  the  whole  voyaj^e.  His  great  triumph,  constantly 
repeated,  was  "What I  two  thousand  fathoms  and  no  bottom? 
All  Doctor  Carpenter,  F.11.S."  He  knew  his  own  name  perfectly, 
and  I  have  known  him  climb  over  die  ledge  in  at  the  door  of 
the  cabin  of  Dr.  Maclean,  his  chief  friend,  when  I  have  been 
sitting  there  on  a  dark  rough  night,  aft^r  he  limi  come  to  grief 
and  tumbled  oflf  his  perch  with  a  thump,  plaintively  appealing 
with  "  Ko»>ert,"  "  Robert/* 

After  leaving  tlie  Aru  Islanda  a  young  Cassowar}'  roamed 
about  the  decks  for  some  time,  but  was  soon  killed  as  a  nuisance. 
Ko  donbt,  had  it  not  been  killed,  it  would  soon  have  committed 
suicide,  like  an  Ostrich  on  lx>ard  one  of  tiie  men-of-war  at  the 
Cape,  which  stole  a  piece  of  hot  iron  put  down  by  the  black- 
smith beside  his  forge,  and  swallowed  it  hastily  with  fatal  effect 

At  Monte  Video  some  \cTy  young  South  American  Ostriches 
{Jihea  Ainericaiio)  were  brought  on  iKiard  the  ship.  It  was 
amufling  to  see  them  chasing  tlics  on  the  upper  deck,  and,  as 
they  darted  forwanis,  instinctively  spreading  their  little  wings 
as  sails  to  catch  the  tiny  draughts  reflected  from  tlie  bulwarks. 
Mr.  DarwTJi  has  described  the  use  of  the  wings  as  sails  by  the 
adult  birds  on  the  plains  of  Patagoniit* 

At  the  Sandwich  Islands,  two  large  living  Tortoises  from  the 
Galapagos  Archipelago  were  received  on  board  from  Captain 
Cookson,  RN.,  who  had  visited  the  group  with  the  special  object 
(tf  ctdlcctiag  the  very  curious  Tortoises  found  there.  The  Tor- 
toises were  fed  a  good  deal  on  pine-apples,  a  number  of  which 
were  hung  up  in  the  Paymaster's  office^  The  animals  usetl  to 
prop  themselves  up  against  a  board  put  across  the  door  of  the 
office  to  keep  out  dogs,  unable  to  surmount  the  obstacle,  and 
used  to  glare  and  snifT  longingly  at  the  fruit.  They  also  leanicd 
to  know  ttieir  way  along  the  deck  to  the  Captain's  cabin,  where 
there  was  another  store  of  Tine-apples,  and  where  they  were 
often  fed. 

At  Madeira,  I  had  given  U^  me  some  living  specimeuii  uf  tlie 
•  •*  Jutiriifti  of  R«flrArchc«,"  fip.  43,  H). 
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huge  Spiders  (Lt/cosa),  wliieh  inhabit  the  "  Desertaa,"  small 
Hers  of  the  ialiind,  and  which  feed  on  LizanU,  which  they  hunt^^ 
and  kilL  I  fed  the  Spiders  on  Cockroaches.  One  of  theiii<^| 
escaped,  but  it  wna  brought  back  to  me  after  a  week  by  CaptAin  ^ 
Maclear,  rather  crushed,  he  having  discovered  it  with  his  toe  ia 
the  extremity  of  one  of  his  boots. 

At  Juan  Fernandez  a  li\'ing  young  Fur-Seal,  about  two  feel  ij 
lengtli,  was  taken  on  board.      It  followed  us  about,  crying  lik( 
a  child  to  be  fed,  and  was  never  happy  unless  it  was  bei 
nursed  and  petted.     I  tried  to  feed  it  with  condensed  milk,  bat] 
it  soon  died.      Wbcn  it  was  hungry,  if  blandishments  did  not 
succeed  in  drawing  attention  at  once  to  itfi  wants,  the  animal,' 
though  so  young,  became  at  once  em-aged  and  made  determined 
efforts  to  snarl  and  bite,  with  a  view  of  enforcing  its  demands. 

At  the  same  island  a  Kid,  one  of  the  direct  det^cendanta  ul 
Alexander  Selkirk's  Goats,  also  came  on  board,  and  leamt  all 
kinds  of  tricks  on  the  homeward  voyage.  We  should  havs: 
liked  to  liave  had  a  pet  Monkey  with  us,  b»it  Monkeys  iiraj 
strictly  forbidden,  by  a  special  Admiralty  regulation,  on  survey- 
ing ships,  because  one  once  destroyed  a  valuable  chart  which 
had  just  been  completed  with  gi*eat  labour.  Even  a  Marmoset, 
which  I  bought  at  Bahia,  was  considered  to  come  under  thfl 
regulation  and  perished  in  consequence. 

conviiidin^  Remarkit.— T  did  uot  sutft^r  at  all  from  the  confine- 
ment of  tihip-life.      It   is  wonderful   how  completely  practice] 
enables  a  man  so  to  modify  his  movements  as  to  perform  wit! 
success,  in  a  ship  constantly  m  motion,  even  the  most  delicata 
operations.      The  adjustments  of  the  body  to  the  motion  of  tb«| 
ship  in  ordinaiy  weather,  become,  after  a  time,  so  much  a  matt«rj 
of  hiiliit,  afl  to  be  quite  unc<»n8ciou8.     1  found  no  dilFiculty  in 
working  with  the  microscope  with  the  liighest  powers  CI.Uhi 
diaiJieters),  even  when  the  ship  was  rolhng  heavily. 

There  are  many  worries  and  distractions,  such  as  haters  ;iuJ 
newspapers,  which  are  escaped  in  life  onboard  ship,  and  the  con- 
stant leisure  available  for  work  and  reading  is  extremely  eujoy-j 
able.     1  felt  almost  soriy  to  leuve,  at  Spithead,  my  small  aibin, 
which  measured  only  six  feet  by  sLx,  and  return  to  the  momi 
complicated  relations  of  *' shore-going  "  life,  as  the  sailors  ttmi 
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I  had  lived  in  the  cabin  three  years  and  a  half  and  had  got 
to  look  upon  it  as  a  home. 

After  a  voyage  all  over  the  world,  there  is  nothing  which  is  so 
much  impressed  upon  the  mind  as  the  smallness  of  the  earth  a 
surface.  We  are  apt  to  regard  certain  animals  as  fixed  and 
stationary,  and  to  contrast  strongly  witli  their  condition  Umt  of 
forms  possessing  powers  of  active  locomotion.  In  reality  we  are 
ns  securely  fixed  by  the  force  of  gravity  as  is  tlie  Sea  Anemone 
by  its  hnse ;  we  can  only  revolve  as  it  were  at  Uie  end  of  our 
stalk,  which  we  can  lengthen  or  shorten  only  for  a  few  miles' 
distance.  Wo  live  in  the  deptlia  of  the  atmosphere  as  deep-sea 
animals  live  in  the  depths  of  the  sea.  We  can,  like  these,  crawl 
up  into  the  shallows  or  we  can  occasionally  mount  at  peril  in  a 
iMdloiin  ;  hut  the  utmost  extent  of  our  vertical  range  is  a  tlistanco 
no  greJit«r  than  that  which  wo  can  walk  in  a  couple  of  hours 
horizontally  on  the  earth's  surface. 

The  ■*  Cl»allenger  "  travelled  on  the  voyage  from  Tort-smouth 
and  hack  to  the  same  port,  68,6lfU  miles,  and  tliis  distance,  tiLking 
into  consideration  the  time  consumed  from  poit  to  port,  was 
traversed  at  the  average  pace  of  only  four  miles  an  hour,  or  fast 
walking  pace.  In  an  express  train  on  land  the  entire  (bstance 
could  be  conceived  of  as  l^ing  accomplished  in  eight  weeks,  and 
at  the  rate  at  which  a  Swallow  can  fly  in  about  half  that  time. 

If  there  were  land  all  along  the  etjuator  it  would  be  possible 
to  run  round  the  worhl  in  a  train  in  loss  than  three  weeks.  I 
UHod  to  wonder  how  the  main  maaa  of  the  inhabitants  of  America 
IXndd  have  peopled  the  entire  country  ilown  U>  Capo  Horn,  fmm 
10  remote  a  starting-point  as  l^hring's  Straits ;  but  a  walk  of 
four  miles  a-day  would  bring  a  maii  from  Behring's  Straits  to 
Cape  Horn  in  about  seven  years,  and  a  move  of  a  quarter  of  a 
mile  a-day  would  brint;  a  trilie  tlie  same  distance  in  a  little  over 
a  centnry. 

Tlie  ejirth,  considereil  us  a  oompHrativcly  insignificant  com- 
ponent particle  of  tlie  universe,  may  be  justly  com|areti  to  a 
small  isolated  island  on  its  own  surCaca  As,  in  tlie  course 
of  ages,  such  an  island  developes  iis  uwn  peculiar  insidar  fauna 
and  flora,  so  prtibably  on  the  surface  of  the  earth  alone  hoA 
the  peculiarly  complex  development  of  the  element  Xitn^^n 
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occurred  which  has  reaulttal  in  the  various  forma  of  animal  ant 
vegetahle  life. 

On  the  theory  of  evolution,  it  is  impossible  that  plants  or 
animals  of  any  advanced  complejcity,  at  all  resembling  those 
existing  on  the  earth,  should  exist  on  other  planets  or  in  other 
solar  systems.  It  is  conceivable  that  very  low  forms  of  vegetable 
life  may  exist  on  other  planets  and  may  have  been  by  some 
means  transported  to  the  earth :  the  idea  is  conceivable,  though 
highly  improbable.  But  it  is  quite  impossible  that  that  infinitely 
complex  series  of  circumstances  whicli  on  the  earth  has  conspired 
to  produce  from  the  lowest  living  forms  a  Crustacean  for  example, 
should  have  occurred  elsewhere;  still  less  is  it  possible  that  a 
bird  or  a  Mammal  sliould  exist  elsewhere;  still  more  impossible 
again  that  there  should  be  elsewhere  a  monkey  or  a  man. 

All  these  forms  arc  quite  certainly  terrestrial,  and  terrestrial 
only,  as  surely  as  is  the  Apteryx  a  pecaUiar  development  of 
New  Zealand  alone,  or  the  Dodo  a  production  of  the  Mascarene 
Islands  oidy.  It  is  even  probable  tliat  protoplasm,  itself,  the 
basis  of  all  life,  is  a  production  entirely  conlined  to  our  small 
planet. 

That  the  "  Challenger  "  Expedition  has  been  a  great  scientific 
success  has  been  fully  acknowledged,  and  all  praise  is  due  to  the 
Government  which  promoted  it,  and  to  the  present  Government 
which  lias  supphed  funds  for  the  publication  of  the  resiilts. 
Tliu'  highest  pmse  is,  however,  due  to  those  naturalists,  esiwjcially 
Sir  Wyville  Thomson  and  Dr.  Carpenter,  who,  by  their  energy 
and  perseverance,  actually  originated  the  Expedition. 

With  regard  to  any  future  scieutiiic  expeditions,  it  would, 
howeyer,  l>e  well  to  beta-  in  mind  that  the  deep  sea,  its  physical 
fixtures  and  its  fauna,  will  remain  for  an  indefinite  period  in 
the  condition  in  wliich  they  now  exist  and  as  they  have  existed 
for  ages  past,  with  little  or  no  diange,  to  be  investigated  at  leisure 
at  any  future  time.  On  the  surface  of  the  earth,  however, 
animals  aud  plauLa  and  races  of  men  are  perisliing  rapidly  day 
by  day,  and  will  soon  be,  like  the  Dodo,  things  of  the  past 
Tlie  history  of  these  things  once  gone  can  never  l»e  recovered, 
but  must  ivmaiu  for  ever  a  gap  in  the  knowledge  of  mankind 

The  loss  will  be  most  deeply  felt  in  the  province  of  Anthro- 
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paiM|l|ttAi(dcTice  which  is  of  higher  iin[>urtance  to  us  than  auy 
j  oth^^Mmating  of  the  developmental  history  of  our  own  species. 

I  The   languages  of  Tolyneaia   are  being  rapidly  destroyed   or 

I  mutilatcdf  and  the  opportunity  of  obtaining  accurate  information 

I  concerning  these  and  the  native  habits  of  culture  will  soon  have 

passed  away. 

Tlu!  ui^nt  necessity  of  the  present  day  is  a  scientilic  circum- 
navigating expedition  which  shall  visit  the  least-known  in1iabite<l 
islands  of  the  Pacific,  and  at  the  same  time  explore  the  series  of 
islands  and  island  groups  which  yet  remain  almost  or  entirely 
unknown  as  rtjgards  their  bcttany  luicl  zoology.  These  promise 
to  yield  results  of  the  highest  interest  if  only  the  matter  Iw 
taken  in  hand  in  time,  before  introduced  weeds  and  goats  have 
destroyed  their  natund  vegetation ;  dogs,  cats  and  pigs,  their 
animals,  and  their  human  inhabitants  have  been  swept  away,  or 
have  had  their  individuidity  merged  in  the  onward  press  of 
Euro])6an  enterprise.  There  is  still,  to  the  disgrace  of  Britisli 
enterprise,  even  in  the  Atlantic  Ocean,  an  island,  the  fauna  and 
Horn  of  wliich  ore  as  yet  absolutely  unknown.  The  ptist  history 
of  the  deep  sea,  of  the  changes  of  depression  and  elevation  of  its 
bottom,  is  to  be  sought  to  a  laz;ge  extent  in  the  study  of  tlie 
animjils  and  plants  iuhahiting  the  islands  wliich  rear  their 
summits  above  its  surface.  Tliese  insular  floras  and  faunas 
will  soon  pass  away,  but  the  deep-sea  animals  will  very  possibly 
remain  unclianged  from  their  present  coudiliou  long  after  man 
luia  die<l  out. 
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On  Pela^aemertea  RoUeetoui.    Ann.  and  Mag.  Nat.  iliat,  March, 

ia7&. 

On  a  Young  Specimen  of  Pelagonemert«0  BoUestool    Ann.  and  Mag. 

Nat  Ui5t,  Dec.  I87fi. 
Ou  titylochtia  Pelagicne   and   other  Oceanic   rianamQ%  &c.     Qoart. 

Journ.  Micro.  Sci.,  Vol  XVH,  New  Ser,  (v  2:1. 
Notefl  on  the  Structure  of  Beveral  forms  of  Iwuid  IMiuianmnfl,  &C|  with  a 

list  of  all  Spociea  at  pre«ent  known.     Ibid.,  )i.  273. 
On  the  Structure  and  Ueliitions  of  the  Alcyonarion,  Ueliopuru  Ciierulea, 

Ac,  Phil.  TraiuL  Vol.  OLXVI,  l87(5,  p.  BS, 
On  the  Structure  of  a  apeciea  of  Mille|>oni  occurring  at  Toliiti,  Society 

lalau.U.     Ibid.,  Vol  CLXVII,  1877.  p.  117. 
Preliminary  Note  on  the  Structure  of  Uie  Stylaflteridrc.    Proc.  Boy. 

Soc.,  1876,  p.  03. 
Ou  the  Structure  of  the  Stylasteridie,  a  F^imily  of   Hydroid   Stony 

(.'orals.     The  Oroonian  Lecture.     Phil  Trans.,  1878,  p.  420. 
Preliminary  R«t|iort  on  the  Tnnj  Corals  dre<!gc<l  by  Her  Majesty's  Ship 

**  CTIiollenger  "  in  deep  woUt.     Pri*c  Koy.  Soc,  I87rt,  p.  543. 
Ou  New  FunnH  of  Af-tiniana dredged  in  tJie  deep  sea, &c.    Tmnii,  Unn. 

Soc..  Zoology,  VoJ.  1,  p.  »*5. 
On  two  new  forraj  of  I>et*f>-«ea  Ascidians  obtaiu«>d  during  the  Voyage 

of  Uer  Majeaty'M  Ship  "Challenger."     Ibid.,  p.  287. 
On  the  (^Uturiug  Matters  <if  Various  Animals,  especially  of  Deep-eett 

Fomw,  dre*lged    by    Her   Maje«ty'«   Ship   "Challenger."     Quart. 

Jonrn.  Mii;n>.  Sci.,  Vol  XVU,  New  Ser.,  p.  I, 
On  the  luhabitantH  of  the  Admiralty  Istauds.     Joom.  Anthropological 

Inst.  May,  1877. 
Botouidil  Notes  in  tlie  Jotrnud  liim.  800.^  Vol  XIV,  1874  :~0n  the 
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Vegetation  of  BcrmudA,  p.  317.  On  Freah-wHter  Algie  obUuned^ 
the  Boiling  Springs  at  Fui-uaa,  SU  Michoero,  Azores,  p.  3S1.  On 
PUnt8  collected  at  St  Vincent,  C^pe  VerJea,  p.  340 ;  at  St.  Pftol'a 
liockB,  p.  354  ;  at  Fernando  do  Norhuua,  p.  359  ;  in  the  IaUnd>  of 
the  Tristan  da  Chmha  Group,  p.  377.  Ou  the  Botany  of  BfArifjo 
lalaud,  Kerguelen'H  Lautl,  and  Young  Xalaud  of  the  Heard  Group, 
p.  387. 
Joum.  Linn.  Soc,  Vol.  XV.  Further  Not«i  on  the  Plants  of  Kei^ 
guelen,  with  Home  remarks  on  the  Insects,  p.  53.  Notefl  <m  Planti 
collected  and  observed  at  the  Admiralty  Islands,  p.  93.  Notes  en 
the  Flora  of  Marion  Uland,  p.  461. 


PAPERS  BY  AUTHORS  NOT  MEMBERS  OF  THE  EXPEDITION. 

Reportfl  on  the  CVtUection  of  Binla  made  during  the  Voyage  of  Her 
Majert/s  Ship  "OhaUenger."     Proc.  Zool.  Soc.,  Noe.  I-XIL 

No.  I.  General  Report,  by  P.  h.  Sclatbr,  F.RS.,  1877,  p.  h^L 
No.  IL  Birds  of  the  Philippine  Idlands,  by  the  MArquia  of  Tvdcd- 

DA1.E,  F.RS.     Ibid.,  p.  5:J5. 
No.  III.  Birds  of  the  Admiralty  Ishmds,  by  P.  L.  Sgijltxb.    Hod., 

P.5SI. 
No.  IV.  Birds  of  Tongatabn,  Fiji,  Api  and  Tahiti,  by  Dr.  O.  Firaca. 

Ibid.,  p.  723. 
No.  V.  Ou  the  Laridae,  by  Howard  Savkdkbs,  F.Z.3.,  &c,    Ibidn 

p.  794. 
No.  VI.  Birds    of    Temate,   Amboina,   Banda,   Ke  and  the  Am 

Islands,  by  Count  T.  Salvadori,  187ft,  p.  78. 
No.  VII.  Birds  of  Cape  York  and  Raine,  Wednesday  and  Booby 

Islantia,  by  A.  W.  Forbrs,  F.Z.S.     Ibid.,  p.  120. 
No.  VIII.  Birds  of  the  Sandwich  Islands,  by  P.  L.  Solatsr.  Hnd.* 

p.  346. 
No.  IX.  Birds   of   Antarctic   America,  by  P.    L.   Sclatkb  and 

O.  Salvik,  F.R.S.    Ibid.,  p.  431. 
No.  X.  Birds  of  the  Atlantic  IsLinda  and  Kerguelen'a  Laud,  and  on 

thu  MiscellauKous  Collections,  by  P.  L.  Sclater.     Ibid.,  567. 
No.   XL  Ou   the   Stegauopedes   and  Impennes,  by  P.  I*.  SoLAm 

and  O.  Salvin.     Ibid.,  p.  650. 
Na  XII.  On  the  ProcoUariithn,  by  O.  Salvin,  p.  736. 

By  means  of  the  above  Papers  the  scientific  names  of  birds  mentioiud 
in  this  book  have  bcou,  as  far   as  possible,  corrected.      Certain  d 
Papers  were  not  available  for  use  in  the  earlier  sbeeta  of  the  book. 
Albert  C.  L,  G.  Gunther,  M.D.,  F.RS.,  Ac. 

Notice  of  Deep-sea  Fialiea  collected  during  the  Voyage  of  Her  Majotj^ 
Ship  "Challenger."  Ann.  and  Mag.  Nat.  Hist,  1878,  Pt  1,  p.  13^ 
Pt  II,  p.  179,  Pt.  Ill,  p.  248. 
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T.  Sprncb  Batr,  F.II.S. 

On  the  WilleiQoaia  Group  of  Crustacea.     Aim.  nod  MAg.  Nat  Hiat., 
I87d,  p.  873,  IbkL,  p.  484. 


KEPOETS  ON  BOTANICAL  COLLECTIONS  MADE  BV  H.  N.. 
MOSELEY  DURING  THE  VOYAGE  OF  HEB  MAJESTY'S 
SHIP  "  CUALLENGER." 

Id  the  Joaraal  of  the  Litmeau  Society,  Botany,  Vola.  XIV,  XV,  XVI, 

xvm. 

Pn>f.  Olivtcr,  F.Ra,  Ac. 

List  of  Plants  collected  by  H.  N.  MoflEUcr,  M.A.  Kergueleu's  Laodf 
Marion  lalaud  and  Young  UUind.     VoL  XJV,  p.  389. 

Pwf.  G.  DicKiR,  M.n.,  F.US. 

Uu  thn  Murine  Algie  of  8t.  Thomu  and  the  Benuudaa.  Vol.  XV, 
p.  311  ;  uf  the  Cjip**  Verde  IsljuidH.  p.  344  ;  uf  St.  PaulV  Rocks, 
p.  3.15  ;  of  Fernando  <i<)  Norhona,  p.  360.  Algcc  from  31)  fathonw 
otr  Pern.imliuco,  BnizU,  p.  37ri.  Alg-A-  fn;nu  B)iIua»  377;  from 
TriHtiui  da  Cuiilia,  3^4  ;  from  IiuiccoBsilile  Inland,  p.  386 ;  fmm 
Simon *«  Bay,  VoK  XV,  p.  40;  from  Stsid  Island,  p.  41  ;  from 
Marion  Islaml,  p.  42  ;  from  Kergtivlen'n  lifutd,  p.  43  ;  from  Heard 
Utand,  p.  47.  Algie,  ehie0y  PoIyiiefli/ut,  p.  i3A ;  from  Torrce 
8traiu,  Japan  and  Juan  Fenioudez^  \k  446  ;  from  voi-ious  localities, 
p.  486, 

Rev.  M.  J.  BKRKKI.KT.  M.A.,  F.L.S. 

Enumeration  of  Fungi,  Vol  XTV,  p.  3r»t>. 

Ibid.,  VoL  XV,  p.  4».     Ibid.,  Vol.  XVI,  p.  38.  PL  IL 

W.  T,  Thistletom  Dtbb.  M.A.,  B.S.C.,  F.US. 
Note  on  Algae  in  Hot  Spriuga,  Vol  XIV,  ]>.  326. 

W.  AktHBR,  F.RS.,  &C. 

Not«n  on  (NtllectJona  made  from  Funuia,  Azores,  contitiiuDg  AJgv,  &c.. 

Vol.  XIV,  p.  328.  ^ 

Notes  on  FiYnh-water  AJgR  collected  by  H.  N.  Moeeley,  M.A.    Vol 

XV,  p.  445. 

Dr.  J.  Stirtok. 

Entiwemtion  of  Lichens  from  the  lahuids  of  the  Alhuilic.  Vol.  X1V| 
p,  360.     Drtd.,  VoL  XVII,  p.  152. 

Rev.  J.  M.  crnoMBiK,  K.L.S.,  &c 

Lichens  uf  tiie  '' (.'luUlengcr  "  Expedition.     Vol  XVI,  p.  811. 
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Mr.  W.  J^  RN.»  thooling  Bird  of 
878, 
>a««dou.ll6,  li;5, 167, 191. 
Afnda  K/m,  497. 
AcrveJaiSa  Mamiilaia,  HOT. 
AoMiRALTT  Isi.AXi>iStb0,44A;  Kniit-fngeoos 

of  the,  S84  ;    utfTc«  of  tti«,  451-^. 
A>lun  foraution,  at  B«rm»dii,  21 ;  in  ice- 

AoAaox,  Prof^  on  deep-M*  animAls,  bUG. 

AffimtM0  pkyliMma,  136. 

Aponti  at  St.  Thoouu,  14. 

AaroitiM  AHiatvtieiL,  194. 

aTooii,496. 

Aizvon  nwarifnm,  46. 

Aibbtrods,  ori^  of  word,  129 ;  Gnwl  White, 

tbe,17l,lM),2M;  n«tinffof  the,  1.^0. 172  ; 

Booty,  th«,    IKO,  18a,  SjU;    fliKbt  of  the, 

670;  diffosioo  of  plants  by,  62*2;  raogeof, 

hti. 
Albino  Fijian,  835. 
AlcTonanaoa,  phMphoresoeni,  In  deep  eea, 

5&0 ;  varioaa  at  FKiUPpnn^  404. 
AUurite»  trOeba,  497. 
Algv,  at  St.  Paut'a  Reeks,  76;  is  hot  wafer, 

36, 883,416 ;  panatio  in  FanBmmi/tra,  299 ; 

paraf^ilic  in  corals,  581. 
AUifptmi^  tmmoeta,  5SI ;   wiAtfia,  690;  pro- 

/•Mdb.  631. 
Auine,  flora*  and  decp-soa  faunae  oompu^, 

68ft:  plants,  prtibable.  of  New  QuiKU,  434. 
AUopkih  roA^t^oMM,  618. 
AumopUTfr  marUmn,  181, 199, 66S. 
Akvbhxoh  BnrsB,  the,  432. 
A3iB(>i*cA,  387. 
Amjihinnu  tamctatalmij  861. 
Ax«TKKi>Ax  Uljuid,  135, 170. 
Anat  9upet'riii"fiL,  373. 
Aacbrir,  tbc  Hhip'e  broken,  650. 
Ax DRt,  the,  not  w^ll  wen  from  the  roast,  543. 
AmgiofMtria  rner/a,  518. 
Ammt  itoHdmt  «tS  128,949,479;  SHiaw^enfi, 

68,188. 
Antelopes,  habits  of.  160. 
AntmHorita,  Tioi»t  of,  5C7. 
Aynfoum  Inaxu,  p&rroqo^ts  st,  SIL 
Ant-lion,  iiO. 

Anta,  lifsf-rntliiig,  habits  of,  104  j  nxrione 
rflnti^m  of,  to  |^uLm,  3VS  ;  on  board  the 
"  Chailenger,"  598. 


API  ImjCch,  Wi 
Apium  QHMtrnir,  III,  116. 
Apiymiu  48. 

Apt«mfdj/t«t  htt^o$triM,  176, 11*7. 
Aptfiyx  AvMraii*,  aiiiludo  in  tleeplnffi  125. 
AftAt't/RA  Ska,  860> 
Artca,  J(51. 

Arches,  Ur.W.,  onalgm  to  hot  springs,  Sdi 
ArOoeepkatm.^iH. 
Ara^  metikarifir't,  392. 
ArguA,  (irip'a  uf  story  of,  4S4. 
Ar^fmms,  1S4. 
Arrnadilln,  the  Piffmr,  146. 
Arniwfl,  leaf,  at  Kk  I blatds,  381 ;  poboned, 
at  An.  'MG\     at  the  Ako  IfiUtyiw,  874; 
uf  HrxBOLDT  Bat,  444. 
Art,  native,  in  the  Admiraltt  Ulaxxm,  470. 
Arfttnm  leicopygiaiii.  853. 
Aftr  IsukXDs,  1{66:  bowaandkrrowflof,874; 
bonsM  of,  870,  874;    omameuts  of,  871; 
(Iredgings  off,  689. 
Arvada  dmar,  hedges  of*  88. 
AacKsaioar  Iacjm)s  661 ;  uigntiDD  of  ttuHes 

at,  1S3. 
Ascidiau,  remarkaltle  deci>«oa,  587. 
Arj^ium  muMriaidM,  1($7. 
A*pUmum,  A TdW,  808, 518. 519 ;  oUtuatum,  UO. 
^fl(A<wMona,  18. 
AttrteitliK^  807. 
AttrmM,  860,  863, 386. 
Aiirytm  ftAtiryia,  631,  538, 
ATUkSTic  OcRAJf,  form  of  tlio  sea-bed  of  the, 

oM. 
Atya  m/ajtip^t,  61. 

Auutrali&h  BUrks,  363 ;  camp  of,  354 ;  cavas 
middcii\  and  drawing  of.  New  South 
WaUt»,  273 ;  dfriKriptiiin  of  clerrjrraan  by. 
411;  KofriUh  of,  36S  ;  food  of,  357;  at 
GoTprnmcnt  Bcacrve,  261 ;  habiU  and 
utensils  of,  355;  ideas  of  nfl«rr  lifL-,  359; 
method  of  iimokiug  of.  35t> ;  uakcdueee  of, 
3.59  ;  tT«<ks  of,  on  tme*.  2.^ 
AzortJta,  tdagi*,  165,    167,  168,    191,   224; 

trijh&atc^  647. 
AzoBKB,  The,  29. 


Balnjoiw,  liabiU  of.  113. 
Bakkk,  11  r.  J.  G.,  ou  fenus  898. 

4as. 
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BAI.POUR,  A.  i\  Lieut.  R.N.,  aaccnt  of  Ter- 

nate.  892. 
Baiut'M,  luvUitfi  of.  74 ;  noiM  m4d«  by,  61. 

Baiiia,  .   of  town,  W. 

Bftml>    .  .101;  Bpfftrs,4(>2. 

Bamia  !  L';  T.iti\m  uf  vogetAtion  at, 

Baodk'oota,  bantinf?,  '269. 

BfttiJktint  3(if> ;  Lomn/hu*  on,  545. 

Bitmicuda,  74,  ISC. 

BAHnIMUTo^f,  Hun.  Daixbb,  expcrinwntii  on 

■ong  of  birds,  377. 
BttrriH^mia,  .t87.  i;*8. 
Bahiian  Ulani),  4U5. 
Bat,  Fruit,  fty^ing  on  floweri^  291 ;  h&bite 

of,  2(W;  mt  Arv,  37o. 
Bftt.  ponrh-wiuget),  lOS. 
BnthyactU  nymmafrictit  flise  of,  In  doep  water, 

680. 
Bittht/trijuM  ruiluM^  habita  of,  145. 
BiMlo$hnmi^  1-56. 

B*:loranil<^H,  w'urrh  for,  6S6. 

Bell,  ort^iii  nf  tho,  from  wooden  (]nim,S22. 

BrUmr^  r»«,  t*M,  8H;  littbitii  of.  479. 

Biar.  Mr.  Thoblab,  on  Aut<s  104;  on  oocIe- 

fl»(btiDg.    413;    on  (iivBfi  iu    NlCAlUOUA, 

41  [ :  OD  shurke,  32d. 
BK:(iuno.  2oii. 
Bknnf.tt.  ftf.  O.,  on  .WitUiltut,  21H* ;  on  Ontt- 

th>'rft\rhfui.  iil.l;  on  I'OUTO  PltAYA,  ti-'j. 

Behxklby.U^'V.  M.  J.f  CD  fimgiuf  Tiustan 

r>A  CuxiiA.  i:t(i. 
Bkumi'da.  K 
Btili'I.  cbowiiiff  of.  404. 
Bkthsll,  ti.  U.,  Lieut  R.N.,excurrioD  with, 

b\i\. 
Bft^LV  Cove,  196. 
Biblo,  the,  of  a  Boer,  150 ;    Kinff  Tuackom- 

nAU's.  aiu. 

JiifMtiiutn,  494. 

BiraM.  at  API,  345;  burrowing,  lt!.1^I2.'i,  131, 
207,  5t>l);  chaiiffe  of  liattta  in,  l*i5; 
nii(jrralion8  of,  in  TomiKj.  Stiiaits,  3*>4 ; 
learning  by  (»ipi*riencft,74;  Laud,  uiet  with 
at»ea,48"2;  notes  of.  not  necessarily  a  teat  of 
nee,  377;  of  Hbarh  IhLjKND,  230;  of  prry 
at  St.  Jaoo  Islanh,  51' :  t>ea,  nesting  with 
Laud,  &.i  ;  Sea  rc*.1iug  on  drift-wood,  3(J7  ; 
taaienc»«  of,  I'i'J,  'JlO,  n5'i;  yonn^,  png- 
BAcity  of,  72 ;  yoimg,  power  of  couceal- 
nent  of,  A5*i. 

Birds  of  Paradise,  tho  King,  377 ;  arrows 
nr^ed  to  kill,  374;  for  mUo,  af)l,  391';  tbi* 
(Ireai,  cry  of,  37() ;  the  LI  real,  pur  mil  of, 
87i>. 

fiirf/w  latro,  HlW,  403. 

ItLicKK,  Dr.  W.  H.,  on  Bubbmea,  148. 

Bladdvr-no»«  Senl,  V2^, 

Bligh'H  Cap,  183. 

Boauwain  lUrds,  2'.,  SKi,  .I'.fl.  568. 

BoATSWAiN-HmD  Isi-AKi),  562. 

Bodleian  Library,  Pigeon -Knglitdi  at  the,  416. 

Bolan,  the.  for'  rattle,  *v..  657;  for  wild 
p'ww,  558. 

H'll'ir  ;;lff>firia^  Ififi. 


Bonlto,  mode  of  cfttohinsv  68. 

Boobicri,   68,   83,  86$,  568  ;  Tiatta  tit,  72, 

349,663;  youugof.72. 
BooBT  Island,  88,  383 ;  a  reftjog  pbc« 

migrating  birdit,  364- 
Booka,  Chinftae,   dcvdopmenl  <rf^ 

roll,  417. 
Borbiniu  aptfnu^  659. 
BoTAXT  Bat.  266. 
ffotrifocncHA  in  hnt  springs,  SK. 
Bowa  and   arrowa,   of  A  pi    Ii«land«ra,  346; 

gradual  develupmeut  of,  443 ;  at  Hiinourr 

Bay,  413;  not  kunwa  «t  the  Aiuuaain 

IflLAM)^,  468,  478. 
lirmlvpw  tridactyiuM,  1(14. 
Broiul,  convict  aettloutcnt  of,  78  ;  elavery  it, 

lOti ;  ex':"ur*<it'nii  in,  85. 
Brink,   Cait.   LiTnc&ar,    ILN^   t^  *» 

t'UOlEfcTA,   183. 

Brouii-lUccout  epipbytea,  15,  9<),  97K 

BuuwKitA  Crekk,  270. 

Bhowk.  Mr.   R..  ou  colour  of  Moadi* 
Mcabi,    3<^;    on   diaciilotiratioa   ctf* 
Kea«,  24H  ;  on  food  uf  ai«lA^I8B. 

BrowMu,  Sot  Tiii>iiAS,  un  \7afeonw' 
4^0. 

BfciiANAN,  Mr.  J.  Y..    ou    natsnl 
bUi^t.    'i'l'J ;     on    rorka    of    Kjau>i 
Land,   195;   on  ice,  233,  *250 ;  on 
dropped  by  ice,  219  ;  on  St.  Pacl-'s  Rxm'SJ, 
75;  at  Huvuourr  Bay,  412;    cxptfiaent 
on  deep-Ma  preesure  by,  579. 

BcroKiiOLTS,  Dr.,  ou  food  of  maU,  189. 

Baffaloea,  3fl6. 

BVIIETA,  310. 

Burialtj,    of    Adailralty   Ihbkndfnf   474 

AuKlnilinn  BlarkK,  36U ;  of  Hawamna^ 

native,  at  (be  Capi  OP  OoOD  Hon, 

in  TuuHEtt  iiTiiAtTS,  363, 
Bualimen,  middens  of,  &e.,  149. 
Hutt*tr!lv,    dirking,    89;      at    TutfTAS 

CuNHA,  134:  Bird-winged,  373. 


O. 


Cacatua  palarila,  364,  352. 

Cactus  II},  141,  544. 
Calndiifm  ritcuienlrtm^  85,  464. 

Ualeareouf:.  algw,  1*2,  76,  561,  al  St.  Vvn 
Imjuci^  46 ;   Hand,  piptv  formed  by,  U 
nadstone,    with    vnlrAuic     iutenai 
78:  aandatone,  weatherioK  uf,  71},  83^ 

Caldoira  der  Sotte  CidaJes,  ^7. 

CaHltrichf  Tmi  ■    '"i     *'}^. 

Cnlf^thvUum  n\  '■•,  887. 

Ca/vrnu  meftil  >■  ■  -  -. 

Ciil(^rft4/HM  jtfla'f^rl^,  l.'il. 

Calj/aiptrrix  .Xf'firh'ji,  habita  of.  IVi. 

Cakehox,  S.  L.,  Commander  1J.N.,  4»n 
dwelliuga,  400. 

Camkjiiin  Ulaxd,  volcaao  a!_  4'»?». 

CAMfflKLLaild  AUCKLAM'  ^ 

Cannibdlinni,  At   Fur.  <n> 

Fiji   and  Nrw  ZBAt.A\j- .,     ..i    -^ 

in(?n,  341;  al  AiiMiKAi.rr  ti9t.A:^i>e>,  4< 
caoiiibal  couviotu  inlarviawr<d,  3V.<- 


IXDKX. 
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Omom^  ftt  Oaxobcra,    98;    bandine,    826 
felling  troM  tor^  4(HI ;  FijUo  ilouUo.  »40  ; 
Tc>y«ge  in  »,  31f;  of  Admirmlly  IsUadera, 

(Vntoti,  410. 

Cap  worn  by  Undelm  p«aMnt8,  40. 

('■Kpo  datft,  ibc,  lai),  14M. 

iUi'F.  OK  t>tK>t>  UorK,  151, 153. 

VAfK  Tow>,  lU. 

(.'ai*!    VkkI^K   lU.iUtD8,41. 

Caps  York.  3.io. 
Ctrw,  63,  71,470. 

€itrr>harui0,    AHi;    flabing  for,  71;  Urge,  at 
St.  Jauo  Iitt^ikli,   67;  ArrJw^ttfDU,  M,   28 i  ; 

C'ltt'rfifma,  'Jit,  <>1. 
CartHf  jitumi/ifs,  431. 

Caiimiciiaku  iJArrAiJt,  oxperimant  oa  ilie 

AIlMtnjM  bv.  I*U. 
Oaiu'kntkk*  fir.  W.  D.,  M»6 ;  on  algm,  Ml  ; 

oridriiiAlor    of    xhe    «xiie(litiu&,    ItW ;    on 

pbn«iil)urcisi*oitC(s  ^*-'^- 
Cariy^t^i,    Comvuuiy    3^3,    386;  /ori/jco, 

'iV3,  i»04 :  rkotSnelmm,  ttMi,  479. 
Orryo/d,  8^1 1. 

Ciinmrn.  pivMration  of,  102. 
CA/itKjwar>',  373,  B90:    tunc  on   bo&rcl  Um 


I'Uii. 


/xHVnCAnt  on,  U&. 


<  'n(-i<\  •!)  ii.r>i)  ovor  the  Adi1«m.  5-17 ;  mode  of 

Uriviiiif  in  Itruzil,  !')^,  lnl  ;  at  Tuiman  v\ 
CiHiU,  lli);  various*  modes  of  haudling, 
&a7;    wild,  of    ttw  IfAUUJiyu  Islaxim, 

CvuUrpa  ctari/era^  Tfl. 

(;«VklU,  fiabiiiK  for,  71,  74. 

CftVff«HConbln  ^rowiDgin,37 ;  in  ISTAOOBaKniLB 

1jilani>,  VM;  in   Mudtftono  rock,  ti\   «t 

KmtGi'iujLN'ii  Laxp,  IM. 
Caxipbcra,  92, 
C^hv  IfiLAXi),  407. 

f  ■  •■iriitit,  4«1 

I  ■  ..U]-c  •'  ^^  oil  lM>4ird  l)io  "  rhjillflnger,"  filMk 

<.VrrT«,  Hi,   111  ;    (iH*nit,  hKA. 

CtnantkttK,    liatkgmeiricuM^    401>,    &H8 ;    Vttry 

Urgo,  40K 
CVnuy^Ni  /iiyfrW«,  &4L 

/  Vj'rfWf  f fit  I'kiiijtjn.  iVil. 

) 'huiu<Oi<>>ri,  tJ.iin  iKvvN  of,  164. 

t    riAMl'-'-".  'Pi:   -l!  fit   wuod  At  MIL,  Sfift. 

CiiAMM  Hi.,  It.N.,  pxcnminii  wflh, 

6I>'.  .1  Son-fJepliAUt.  2Ul  ;  ]«l 

fcjAiui.. ,     ..  :   _  ,  .-keli:li  by,  Hoi. 
Ohmit,  irf  Kijtnn  pilot,  l^ii ;  i'^tjiim,  wwpA  in 

dNnn<«,3-iU;  of  the  Kc  tolaudtfr^,  37V;  of 

fli'    AdmirAlty  IsUudentt  47:1. 
'  •  •  '.  im. 

•    ■  *  i.LKS  Lkwik  Mouxtaw!!,  TUp,  4Si. 
I  h.tliiuii  UlAutWi,  340. 

<  .iAxB'>.  Br.  J.  M.  ^.,  Crn8toc«»  from.  (21. 
Chrit/fT.  73. 

CMimr^  imbriattm,  479 ;   food  of,  A6«  f  mtdni 

47»,  Art  I. 
^i<W7KH£>«m  fcniMnriMMw,  111. 


ObiueM>,  fltrittor,  432;  and  En)rll»li  dfdicAclnii 
mmjicrwi,  \'ii  [  AU'l  .?»i»Aiiow>  ttnoks  41**; 
loux  of  laiiirua^o  by,  icr*V4ie  nf^  '6^\ ; 
fif^htiiig  (NM-kit  4il  tlM*.  414;  writing  And 
EorupcAti  Loniirtired,  417;  ill  tU"  Saho- 
wic'it  Imlamim,  Uir,  497 ;  oxAiuuui.tiiiu«, 
420;  fliirAl  d«'cur»lioD>t,  421. 

Ckioni*^  ailta,  12011 ;  niiMor.  171,  17i),  VOtf. 

CkirofMa,  -10-i. 

CkioropUf/it,  im\tonMaas  uf,  fiG7. 
CAnrey/mj  HHk  riWrM(ir«i,  647. 
CimoliftrmM  l>'\         '  _' i. 

I '1u}JIII|Uj'1i.  (i:  !  .    I'ilt. 

<71imAt(>i)|  Am  <'  )  AS/i/i.i:  nf  Hbaku 

Ialani^  2'.'T  :  ui  ktiL'.iSMiN'a  LAno,914; 

uf    TUIMTaN   liA  <'|'NILA.  112. 

OUick,  wult'i',  kt  I'luiloii,  4 111. 

CUitko  aril-inn*,  \lt'<\. 

Clulw,  d'M'oi'Htivr  And  iiroonNfiimiU  In  Fiji 

And  K^^iii.ANii,  :UI2  i  rtjJAn,  .T.t*. 
t'oftt  ut  KKiiuTKMiN'rt  Lam*,  11»D. 
(.Vibm,  tln'   lo'i, 

CcK-hiiicnl  DoMn  •'urtQUM  Apponronoo  of,  3. 
G<H'kHi4>4«it,  2til,aOi;  AUd  |Himtt«,  372 ;  ^ilack, 

862.  4711. 
Cock  (iKl'ling.  ^.  ^13  •  spun  for.  413. 
C(M*kr(wlt(iM  iin  Uianl  tdii  "CIj*IUmh.'W,"6J>2, 
OoooAuut  palm  acatcc  inland  At  Piii,  324; 

iliMA  nut  liinv«  At  CU'K  VOILK,  S{il. 
OlM<*6(<n.  :t04. 
CtmcT^AifM,  271'. 

C«Mi/;i«rtiiM4ii  £Aren6frs;K»M«,  62. 
Cuflcr,  wil'l,  bi'rritfs  Mlon  bj  plg«onA,  387; 

at  ILsiLMriLA.  24. 
Told  w.i  ,   •    1  ' 

Coihcul. 

CWotini  '  I. 

Ct^our-  '   .'i*t7-X ; 

of  bi-  :;3;oC 

i\>  c]  -.11,.  .     ■     .1   -li;irl(. 

:-i  ■  ..,1  i,,.i 
Cf!-  J'         I  ■     .  ■!  .  vi   .;..'p. 

r  12. 

i'vU..-. .,.-■. 

C'Ot'K,  t'Mpuiti,   iibtf^rvntlunH  M^   Wiy  AU3t 

W(il>lu|jn-f(   trv   IlnWniflfK',   &05. 

r.-  '  .     ■. 

O  1*2-^. 

IV ,.     .  ..:    .,^...-: :.  .  at  8t.  VlX- 

Cfc.\T  Imland,  colnurtt  uf,  J(2 ;  Itlue  and 
*.*rc«u  rom!!",  4<t4 ;     flrBtri   nnd    Mti*!ift"tm 


largf*  Mian  of  (Trtatti,  1«  ;  luuil  data  ftintttxl 
by,  3(j<>-t*2 ;  Maalirrif^ini,  bfn  IjiNtory  of, 
&2-I :  }*ri*cJuQ«,  UpI  '  '.ft'Al  rutdc  at 

ABr    Ina.vu%  <k-    of,  3Mft[ 

parAAitoft  in,  631,  ■'  •  i.  6K4i. 

O'TuUimawSj  1^6.74;    ai  >iji«  306;    at  8t. 
VinrcxKT   lhLA!r^,  43;    fn  grcKt  drptfa*, 

6M1. 
CoTAudoTTk,  231. 


I  CtniJtkJtu/riMjfmatxia,  '11*2. 


VwV 


GIO 


TNPEX. 


Cormomnts,  152,  IM,  171,  S12.  2M. 
Ooitumr*.  FijiAU  fftDL'T.  831  ;  <*l  woman  At 

KttvaU  31. 
(joiiiitini;,  n(  fiuflanpv  no  hi^hnr  thao  tbreo, 

H6K;  mr<tlio(li>[,byA()inirmltv  10^114611,466. 
CoMrtfthip,  nf  (>rn«t  Wbit«  Albiitnwa,  174;  of 

Mnltyiiiftuk.  tai. 
Coitvo  Ialanii,  64. 

C'T'/TiAflF/Ml,   -134. 

Cot>iln  fi!unu^M,  191, 

Cox.  Mr.,  U.N..  boaUwahi  H.M.8.  "CImI- 
l»Dff«r,"  uso  nf  trammel  net,  51 ;  seiui&g: 
at  8t.  Jaoo  Ut-ano,  A7. 

Crat>8,  habits  uf.  5i*,  70;  Kitinr,  44>2;  tt 
Bkruvda.  hikbitflof.  £(!;  nt  St.  Vincrxt 
Ina*rD,  4H:  ]>an<l  and  TUnjiu.  brenthing 
orgKtiH  of.  itikS;  Ilennit,  terroMtrtoI,  17,  JU4  ; 
Harmiti  deep-wn,  .?IH'. 

Cnit«r,  brokeU'down  at     Heard  Ihlant), 

22a;  AtFAVAl^lia;    pf   KlI^UEA,  MK);    of 

MatPKU   iNljhNTi,  'i9JI;  r>f  TBKSUirni,  ti; 

of  Ternatk,  3M. 
CiiBAoii,   Mr.   C.   V^  tnDBlBtioD   by,  from 

(')iin«iWK4>JI.  MIK 
Crickou,  UoufW),  on  board  tho  ■*  Ch*11«n^r," 

5911. 
Crithncrra  inrnfariM^  122  (nota). 
Orocodilft.  479. 
Crotirp^affti  «inj,  13. 
Crow,  I'ipirijf,  the,  2S7. 

rHOZKT    iKLANDK   IHl. 

CuMzrcn.  MoitsT.  1**5. 

rHnHnis,  A..  Staff  Burcreon  ILN.,  A80,  578. 

("Ht'noii,  IUtni%m)N,  ,);t7. 

< 'ryptuK»i"»a  "f  TkiBTAH   i>A   rnxaAy    ISfi; 

liliMItt  nt  lUlNB  U1.ANI),  81H. 

Cry,  of  chp  Apt  Ial*ndorn,  MHz  ufttnl  in 
mouiiiatiiii  by  t'ijUna,  8'iK;  of  tliti  li-thbuu, 
Sa? ;  of  PapuftUB.  438. 

Ctfnnm^A,  1-ltJ. 

Cuaiiro  IndiftnR,  hnasM  of,  H99. 

CucVoOf  Ooldeii,  thOt  404  ;     rhciu«.nt,  thfl, 

Currents,  ocesnfo.  CS;  At  KER(n'KU(it*8 
La»j>,  1^6  ;  soedH  trnnetporttMl  by.  17,  135, 
ItU. 

CitfTttf,  384,  4';6,  471t. 

Ctci.oi^  Mountain*,  tho,  435. 


nariifhpUrm,  .W2  ;  fliffbt  of,  571. 

Tana,  Prof.  .1.  B.,  "n  tlie  urfn  nf  thn  Fiji 
(;roui',  Myi\  tin  Uwalt  at  Fiji,  317;  on 
oonila,  200.  304!,  307;  on  ooral  rock,  21; 
on  thti  g(H)logy  uf  KUA  Iai^no,  2K2 ;  on 
th«  genim  At>/a^  (11. 

Dam:«,  rlub,  3^1  ;  fan,  332;  devnlopmeot  of 
this  3.18;  nf  Admiralty  Tstanderv,  472; 
of  PijUDS,314  ;  grnnd.  itt  Fiji,  327  :  of  K& 
I«liuid«rs,  38(] ;  Mnlinm median,  3^ ;  of 
Lilian*,  400;   waltr  by  Mnlavs,  387. 

fifiptkm  i^iitrnrif,  131,  l«l,  229, ' 

Dauwik, Mr.  C, nn  Apliftia,  4X ;  00 thp  bolM, 
fl67 ;    on    "pmrn*  con  CMftto"    ftfiO;  on 


continental  u-eA«,  587  1  tm 
mnluji,  !t'i  ;  on  (^xprutudnii.  2S4  : 
KKKovtLP-x'a  Laxk,  IK''       -  ■> 
14<i ;  on  K^tlins    ftrt'    1 
GumnerQ,  5HH ;  on    he-  . 
haraoB  ol  the  Falki.am«  1ai-anu->. 
icebergA,  84.H;  jouniAl   of,  637:  m 
ttons  oed  ■!  Ut.  Jaoo  LiL^srh,  ^-'>.  ^»' 
oslriobes,  use  of  wing^n   b;*,  6'*6 .  nr  ;■ 
>8:    OD    PtlcMmtAdes   urMWrix    '.v*; 
Pelmlii  iwt  carriarB  of  eet-idt ,  »'i22 ;  <>ti  ** 
s*>lt>i'tiou  til  Unl*,  37.'l  ;  on   apiikfji'  ».i* 
3^2; 00  St.  Faii.'*  Hockk,  7ii:  mK  Tiiim. 
&23|  OD  tr«e  ill  KitHNAXtHJ   u*  N<)itNi>«i 
78;  uu  tbr  UttpiiXATA   Ta^A.  614. 
DoMtfjttHuM,  4."t6  ;  fmfUHti,  ai«,  47?. 

Davii>«,   Mr.    Khtis    on  «imliMifciiM»U  ia 

Cbylon.  485. 
DMu-aM  Eninuils,  food   of,  181 ;  cokmn  «!, 

Ml;     rttlatioDa     of,    600;    IumO     torn 

KmongMt,  687 ;  nui^e  of,  4M ;  Hrib  taa& 

tin  for,  089. 
DMpHML,    faunaf)   And   AIpinA   ftma   tan^ 

pared,  585;   alw>Mirt>  of    arnnbgM  in,  i^*; 

preBBun?  in,  579. 
Deer,  at  Amiioixa,  390 ;  at  th«  AkU  Ii 

37l> ;    Jntr<Hlu'*«d      into     cho 

UijkXXMi,  SOU. 

I>mi9ffretui  §acm^  39],  923.  - 
Vmdrobitun,  i:)C. 
Drmiirnsprut  ft42. 
Deniidnlinn.  by  raintn  Ni 

207;    of    TlUSTA.V   l>A  (    I 

Dfpih,  avf•^l^cl^  of  the  o.  > 

nf.  In  arira  in  tho  octiaun,  67n. 
IHatUmn  Autdlarytn,  12. 
Dinioiiiii,  Prlatrii\  2I(f,  5(^1'' 1 
PiCMNi*,  Mr.  F.  v.,  trip  ■ 
Dickie,  Prof.  G..  on  alga, 

of    HKAUtt  ULA!tP.  227. 

DiifgiiiK  ittlcka  of  UudauifM, 

tot*.  148. 
DichiKntia  ruleiUi^  S4. 

JHwion.  27 1  ;  anUnmatu,  51 ;  kmttrix,  Ut 
JUiome,lea,  r-fWawi,  1H4.  171.   IMO.    lOR,  2&i; 

fulifjimtta,   180,   lH3.  264 ;   cmlmim^o,   l». 


kWCcil 


867;  erf 


'  -.'54. 

>  Ii    lRl.AXIia, 

•-  i'.n. 
iuBt.^.'.»,    3H4;  o£  , 
uf  ftlant«  Ity  blrtlflit 


JtS«: 


1K3.  254;   .1,' 
Dipttrm,,  of   1 

of    KKItOl'M 

DiapHTisiou,   uf 

IB5,  8tf8,  419 

522. 
l>i»tirh*tpora  cn^•*•%nrf^^  631 ,  6S4- 
Dialrtbiilinn,  of  geuas  .4rvn,  1JI 

pinltt.  142;  nf  peuguina,  119. 
DoKBo,  3t:7. 
DogA,  nin  wild  in  iienguin  raokvry*  IMi  <j( 

the  Ahmiraltit  laLAXiM^i^ 
Dodo.  tlip.  5ftH. 

iJraco  »  "^'-. 

Ihtu-iTna-.  .  ......    .    _....:  a^M,  46ft. 

Draifori,    tito.    Inat  aorn    in    EnfClAniL 

iMnea  aod  totlh  of,    123  ;  Chit 

of,  426 ;  origin  of.  413. 


INDKX. 


Oil 


I>r»d|j;iQ|g,  dm)i>HHW,  jirw-eiHi  of,  A7H. 

Drvw,  urigiu  uf,  AiA;  poouliar,  uf  BiMvaos, 
411. 

Drill-wcwti,  Ivge  nuuMc  of,  3ti7 ;  off  Nbw 
Ulii^tKA,  43?;  uu  <Jrtf|»-i«c«  bottom,  5Htf> 

Dnmia,  37y;  lojf,  30y;  woiHl«ui.  uf  Admi- 
ralty IbIhikIoiu,  471;  woodeUf  r^Ua,  4^1. 

J)rymi4  WitUrri,  Q39. 

XhieJt,  logiMrhMdf  the,  tameiiw  of,  bbt 

Dnnmc,  lb*,  4:24  ;  buu«»  of,  «M>d  m  doootm- 
tJuu, IMUI  ;  fikuUa  of,  pUowl  iu  t«atpiai,i74. 

/Wrj  Maiu,  516. 

Dl'kcam,    l*rui.    MARTDf,    on  panudtoi  ia 

irVrrilitta  w/iZu,  Itifi    171,  i27. 

I>TKH,    Mr.   W.    T.  THinELTOH.oa    ftlglDftti, 

Dyka«,  uf  Hiuuil,  cleuvage  of,  441 ;  Volcanic, 
IW,  lia,  IIM. 


Kaktkr  Iklanii,  »  Bhoep  run,  61i>. 

£4Tuli,  lUv.  A.  E.,  <iu  cr>  of  p«krelai  181 ; 

on  lH]ii«r&  iif  KKitutiftLBN'B  Lastd,  Itflt. 
iVAu/ivi,  2tt({. 
/J^WNMfro,  47. 

/>Ai«cM  /ifrvums,  Ual'lui  and  ciiluur  ot»  H. 
Kckium  ttentmftktM.  IL 
iSglC".     )iiLlf-h«l«h»sl,    «wUtn,     4t2;    uf    blrda 

li»tctird  iu  PAUiit  4'>tf;  ul  turtle*.  M\, 
JCmi/a-ieti  Braziiiiiuit,  I'lTt  (luile^ 
Hmftftrtim  niifum^  II II, 
Si]UMt4jrUI  ourroul,  ttM. 
/'Mkiiii«,  aril. 
FnfnHfj  rmnHj-nit,  8fi7. 

/  '^uTu,  MM. 

'  .    ,  T;  .Hrt'OMi^  84. 

.  /i.v»,  -i;!.-.,  iwiz. 
Oiitoh  nhiii  uf  war,  43\  441t, -MA. 

/      ,,  ,.        .'    .,,',,,   .'..>M. 

I'     .       IM.'.M..    .-_'. 

A»t.'"i/'t*.J      iN.'r-.'j'iJ,   |J»7. 

limtg^^  saituiiir,  117,  176,  l!Mi ;  aWyM&y4w 

dMoribed,  ll»£i,  ^if. 
iSmkuHU,  Omotmuw,  'i  t  iMobwrMa.  U. 

/^>;^'iftila,  6MU I  atperyiiiitm,  dredgv  oaed  for, 

i"7 

AiApAamM  /Vrtii(M<irftn«  «Bd£.9crffririM,A8>. 

EsurilnjicInM  h.iil-.  i  'Kii»dM«,  42L 


.,Hl  tho  AUMIMALTT 

i,,^..^    -,...  ,   •;    .Mt>   Api   imtJvva,   AM; 

LJl.  !ta(j;iif  KueciAllJ.&61  :  «f  <.iudatiK«, 

3l*0;    uf  .InjMiioxH,  4lt?  ;   of    r«JtUAlia,   440; 

uf  rag*  iuknJ  iu  tlghtiug,  441. 


at^ 

3iX) 


KAt-KiJuci*  lai^xxis,  tha,  186,  568* 

VwyL  IdLANI).  itJI. 

I     '-ticta,  roniarkabJe,  of  jTouug  uvtnokfla, 
i.J;  of  CAfyMwi,  808. 


Fniu  Sr.  A?n4A,9R,96. 

FUUfAMliU  iHi  y,oiLHonK,  77. 

Fema,  io  the  Azoukm.  .lit ;  LirrpoadanuMW  of, 

ia  Tegtstatiun,  at  Jvjlh  VuuiAMUKit,  &S7. 

at   ECsiUiAliEO*,   2W,  mt   'I'auiti,  6iH,    oi 

Tkemati,  aita. 

FertUinttioD  uf  Uowstk,  by  hM*,  2U\  \  by 
bir<l0,  .154,  &31>;  of   ifitr<xlut.-«d   ptaiil«  at 

JUAM     KklKNANl'KJt,    M(t ;     uf     tblTxidUCiHl 

platitv  »l  TAHiri,  It'ii. 
/W«rti  CWi*,  IHl. 
/7nw  A'tirAoiM*,  M*i, 
Klg  Iroo  cltokiDg  Itacif,  871. 
FiTlao,  chiaf,  doiuo-tio  lifo  of.  32H ;  •■  uta," 

888 ;  oourioU,  MKt-.  group,  *i<.i:l,  :)i) I ;  tn.-itn. 

Uinewv,  8W,  ^21  \    uauvcH  ignorauit-  uf 

hia  in^  82&. 
KlJl,  rmlity  of  rank  at,  XM, 
Firo,  gt'Uing  of,  by  tncUou,  *2W ;   aJKuuJ.  «^<( 

Papuan  N,  486. 
Fiab,  dwp^tM,  al  Madbuia,  8>< ;  lirinir  on 

larid.VD6. 
Fl*liiiip,  for  Snook,  IM;    iuod«  oi;    at  6r. 

Vmc-KAT     Iblixu,    h^ ;    at    St.   Tavx's 

Uocaa,  71. 
Fir^h-hookt  of  Admiralty  falaudara,  4tf7 

1  a  lull  of,  1H&,  199,  549. 

1 ...         ,,..    [  itdiinmitary  wioga,  huliflii  of. 

t7u   iHt,   lu*,  r>:iK;  Honau,  on    Umrd  Uid 

**Ciialli'lnc«i,"6!«. 
FlicM.  uf   Uu,  -.nU;  uf  birOa,   13.  3U8;    c4 

//nuvi    mlttriM, -iOti  ;   uf    dyiug    flitU, /!i7U;    il/ 

(•tHrrU  oii<l  oUicr  MnU,  MOi   htm  uf.  at 
irfM^llbU  avMLsOfi,  by  all'atn«A,  181,  178. 
FUimtu,  T'ruf,  W.  If.,  on  luakM  uf  Ziphiuida, 

l.lMinoto). 
Fluwvra,   viiriMtyuf,  al  ttio  <*Ai'a  ov  lUntu 
Hoi'K,  lltlii   t-uu«pi(^tiuua,  at  JtlAK   Fut- 
HAKiiin,  bli'J. 
FluwitriuK  HHiAuu,  Maiuow  lauuiDs  189;  al 

TKItiTAN  l>A  I'tMIA,   \M, 

Flvliitc-tttili,  diglit  of,  671;  dareJopRiont  oC, 
QiKlit  uf,  47'J  ;  h.Kikdtl,  Al ;  ahouUiig  at,  iHt. 

F(Mtu  laiuxi*,  M. 

Fox.  Goti.  Lank,  ooUaetiun  of,  461 1  ud  iIa- 

'    '  "f    w«apuua,    4tJ8;   un  mvuff* 

.MW. 

/  at  8t.  VtwoETr  laLANO,  47; 

i-  It    AltMULtLTT  lMJt.\tHI,  47^, 

I r'.'ltl  i)(i«lrH  uf,  aU. 

KoNdi,  '  <)    hi    i\f   tira<(i-M«t  &«V| 

WiJOi!  <  l.t>'»   LaX1>,  lUi. 

Fngato  bird,  U.  h2.  8 lit.  6t>.S. 
Friiz  Mil  I  I  II  •>"  'Vy/MMiti,  49, 
FruK*.  '  >  t  iM  Hkaxii.,  93. 

Fniii  ptgooii,  ^.Tc.'  doi,  4T9. 
Fuagiaa  nativaa,  660. 
AWtM  ■•OMcuioMW.  64r7. 
yuimanu  fftticialu,  lOd, 
Fl.NCllAL,  8^ 

Fuugi,  growing,  waabed  by  Ma-wat«r,  45& 
^Wyio,  886 ;   dlAmiUkiD  uf  gaMnttoot  In, 
6U. 
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Fung  Shni,  419. 
FuuN'AK,  hot  Hprings  at,  85. 
Fur  SmI,  t'*^  ;  ealiuK  peiigiiinfl.  189;  killed, 
187;  pel,  on  bwird  the  "  ChAUonger,"  6dtf. 


CtUeopUkeeuM  PhUippnuii,  babits  of,  40a. 

U&lhuA  U  St.  Jaco  Ui^.SD,  67,  dJt. 

GaUHuUt  neMotU,  i'^i. 

Gftrfiab,  68,  479. 

GaucboB,  Scotch,  TiM. 

GmmtaruM,  An-*>ruM  and  TkemUta,  189. 

"  Oacelltf,"  ifhiiiof  war,  HoumHugbv,  170,2K1. 

0«cko  at  St.  viNcieiT,  4»»  at  TisiRiFJ'*,  7. 

Qe«w,  wild,  caught  with  the  boUo,  &68; 
tthooiiuK,  651. 

GtnfiUtfrTuui.  153. 

QeolofTj,  of  biLKMrnA.  18;  of  Blue  Moun- 
TAi.vti,  3ti7 :  of  KERnrBLE>*8  Lattd,  185, 
ItM,  196,  1!>7;  of  Makiom  Ulanu,  164, 
IHI);  of  Mhau  lKLA!vt),  ain;  of  Rat 
Irlaxh,  M:  of  Raixb  Islafo),  547;  of 
Bt.  I'AVtV  R)JCKB,  75  ;  of  Tbbnatk,  393;  of 
'i'ltiSTAH  DA  C17NUA,  137 ;  depooiu  of  Uod 
org-nnic  remaina  id  the  d««p  eea,  588. 

(ifaplima,  27D. 

Grrryt.blX. 

OforycAttM  Cetftmsijit  145. 

Gpytcr,  formatinn  at  the  A»>RU,U. 

GibUiu,  orit's  of  tho.  il37. 

Gilbert  Islanders,  400. 

GiLoio.  3*J4. 

GIftciera,  at  Ueaui    UtAsrn,  217;  dsficent 

of,  244. 
Glacial  npocfa  in  Kfaud  Island,  22ft. 
Glariatiun  in  KEU«ii  EtXN's  LAND,  186,  197. 
Glflrinted  Moutit  dredged  in  deep  wat«r,  o^. 
Gtudiulu*^  163. 
Gltinrim,  nili*. 

Glruh'-niu  ttiiii^lima,  393,621. 

GtfihiutTuffi.  n74. 

GuRt*.  wioKleiiif,  l!i3,659. 

OoaU,  wild,  at  J  van  FEfutAxliKZ,  642;  wild, 

colour  <*f,   at  8t.  Vincent  Inland,  64; 

at  TuiKTAN  TA  CiNUA,    124;   fenrcd   b^r 

bavnfftm,  477. 
Goat,  i«t,  on  board  tho  "rbaUenger,"  5>6. 

QODIiBFUur,  BUriTHEHf!.  SKH. 

Goda,  of  Admtraltr  lH)au<Jen<,473:  Chinese, 

420;  of  HAWAii,'60J-61.Ht ;  Japanese,  4(M. 
Gammttrrnf/vs^  826. 

Gor.n  HoFB,  Cai'E  op,  13«,  IWi,  162. 
GooimuiGE,    CifAKLi-:!;.  on  Kiuf;  Pengiune, 

17tf ;     ni«ting    of    albalrona,  173;  on  tlio 

Hf'a-elepliAiit,  22A ;  on  tree  trunla  in  the 

CwotWTH,  182. 
Goroii  Iklamj,  plants  nf,  386. 
Qoi'LD,  Mr.,  on  birdw  from  Boort  Islakd, 

H('6  ;  on  t-g(r»  of  ChiimU,  210. 
OruinpuK,  a,  "ibH. 
Grapstu  9trijfogw,  liaHta  of,  48,  59,  70,  88; 

fliniblnjr  treet*.  2(i. 
(".K»EX  MifiNTAiv,  St.  Vincent  Ihi.and,43. 
Giii8U)ACU,  A.,  on  diiluiiiuu  of    planta  by 


birds,  £22 ;  oa  Ene^g^  *nd  Afaam,Sh 
on  vegifUtioD,  of    BnUftTDA,  M*  i<  te 
AxoKM,  35. 
Ground  Squimd  luid  ovrl  in  mtnm  haift  h 

China.  431. 
GryrtUik,  161. 
Grgllm,  79. 
Guara,  tlie,  encrocrbmeot  of^aAthe 

WICK  IsLANiia,  496:  at  Tahjts,  £t& 
G^hiuHna  htmdHr.  17.  \iSo. 
Gnlf-weiNi,  faana  uf  iht-^  5ti7. 
Cymmetnu,  480. 

Oum  tnea,  S3, 141. 25H  ;  giant,  30(V 
Gtmiura  CitlauU,  63«. 
GuNTHKB,  Dr.  A.  I '.  I..  O..  on 

3(H;  on  deep^M'a  fialk,  ^;  (*o 

muif,  '296  ;  size  of  eharka,  10. 
Gurnet,  Fl>iug,  61,  6<!2,  d71« 
Gyifii  coM&doj  563. 


£fasiCM,  169* 

Haidahs,  hotyM  flf  thi^  SMu 

Habckkl,  Prot  C^  on  JWkImm,  S7& 

Haimnglobfn,  in  &s\i,  "iifl  •  In  Mainzn 
Hair,  of  Adniiraliy  lBlander«,4£8;  ci 

VRriourt  rar^e,  45i*  -   '- -    ■■-  rrowUi  oC  ' 

Fijinns.  a2t: :  dr^  r.31».J»tit 

T(>!TGA,2K4;  on  111  iiicaiKc«iE,4j0. 

n«ircutt'T,  M nt0t  riao.  i-4G. 
JIaI(yt'n,Etytnro</aMtra,SQ;    aiieni,292;  aaaeM. 

278,  »(«i. 
Haimeda  opimtitu  12. 
JfaiiotiM^  147  ;  mode  i^  Cookiiig,  148^ 
Halka^hxiu,  3^*4. 
BaJmatmriu  wiZtt&oftM,  261,  369. 
linlithutrt,  571. 
JIaltifitma  nrruira,  IHl, 
Unlnjxkiin^  822,  Stil :  flowering  in  18 1 

5H1. 
naltfritus  am/>hUMM,  1U8. 
UaniUitT-lu'iwlc!d  iitiark,  62. 
Hauda  cUpp<'d,  dnrliiK  d(i.ncin(f,  JS9 

pr«88astoni8hn)vuL,33r:  toexprns 

in  Japan.  S37:  in  Fiji.  32^ 
Hands,  g-eatnre«  of,  in  dauisiig:,  4()l. 
Hand-morka    made    by    Aiwtraiian 

276. 
Hawaii  Ibi.anu,  499. 
Heaki)  Island,  IW,  216. 
Heat,  toleratxm  of,  by  plMtCa,  Sfi,  884, 
UtJif^tryMttH,  153. 
Uflironia,  i>0. 
I/rticunia  unrcta,  86. 
Hi(Ui>ui.ANii,  ini(p^iiry  binia  «t, 
Ifrliti/^'ra  Vitruira,  404. 
HtmaniMuJkuf,  hK 
Ilt-nip.  Mouila,  411. 
UeiitUra  liltorali*,  488^ 
llKllMIT  lM.ANI>,  224. 
litrpftht,  162. 
ffr^fjclolU/in  fimar.  388. 
fiit'isitu  tUiijrew,  288. 
liittpoth'tium ^  42X 
///ruTu/o,  ff^K'tt,  295 ;   mrtia,  48t, 
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HolothurUAft,  abundftnee  of,  at  Bkamcda, 

!iH;  (iw[wfwi,  601. 

HoKAH,  IfoiuHtery  of,  421. 

HoKO  KoNU,  416. 

HoMOLrt.u,  41)6;  rainfall  at,  497;  adeDtiflo 
Ubnry  at.  612. 

HooKKR,SirJ.O.,uu  IhvBigTrwsof  Cai.1- 
roufu,  *Jt:U;  on  tilt]  fltiTH  of  AUSTUAUA, 
143;  on  tho  dora  uf  KKuavKLiui'a  1.an1>, 
169,  200;  cin  (lie  lliini  of  Thiittam  da 
CusruA,  186 ;  od  ioe  ataiiwd  br  iliAtoma, 
348;  on  vogviatioti  of  tlitt  Kkrxadxc 
laLAXDS,  ftfU:  on  vi'g^uiiim  uf    PoMan- 

BIOM  IXLAXD,  UeaKII  itlLA.M>}  Ai.,  tib, 

HOOKRII  MOUST,   1H5. 

Uorerd,  rharging  witli,  644;  dealisK  in,  la 
Bhazil,  luU;  with  •kformed  boou,  664; 
Fai.kiuni)  Ui^Nn,  <li>inoiiUc  aud  wild, 
664 ;  l<-«aruiug  uot  u*  trip  in  niole-bolea, 
146;  and  muletf  ooni)iajvd,  64^1  white, 
W(tr«hi)>|»ed,  4X2. 

HouTA,  Town  of,  codtunu!  of  wumeh  at,  81. 

Hill  A).riu^,  Axoau.a^;  at  <;AHiat-iK.40i). 

lIottrntiHK,  middtrna  of,  147. 

iioiuoft,  of  tbo  Admiralty  Islandtirn,  4^, 
oi  nadres  u(  Akv,  870;  at  IIi'Uholut 
Bat.  446;  at  Kk  VvtAH,  381;  al  ibrt 
PntLtrriNSit  89<) :  uf  Tougaua,  2JM ; 
ori|dn  lit  tint  eiory  in,  S99. 

i/o^  346. 

Hi  muolitBay,  436. 

HuiimiioK  binl«,  of  JvAX  FinirAafUKa,  689; 
tliif  bt  of,  13,  670  ;  ibootiitg.  tfl. 

hmm  rrrjiitmut,  16. 

Hlttox.  tapt    F.   W.,  on  P^ripatm,  KH  ; 

irn  liatid  Hlaiiariaiia,  if7V. 
llylt^Ttuuion  •>(  aoiniala    on    ibo  I'kak   or 
TaxuiliTi,  7. 


ftimaphfhimjnrmttiirum,  SWI. 
ifjfk-vcorQlUmt,  b6\. 

iMrotm&ntt  wiarmomiHS,  40n, 


f^mgaaopMvUiumt  6511 ;  /unAcf/ynur,  l<i7. 

UviVM,  Mr.  J.,  B.N.,advautaro  witU  a  rat. 


6M. 


mpilprimmtM 
Si/rax  amm* 


369. 

,  hablU  of,  1*4. 


PoxT,  boUMu  I  if  Ltttaua  at,  497. 
M  (-RonBn,  liV);  IH-labiilAr,  "iSH-^ 

ctiloiir  lit,  'li.'t;  I'lcmVhgrt  iif  Ice  uf,  241. 
t1imerinii>ii*  i>l,  'ii'2 ;  dmt  Hi(i;bUHl,  tH^l ; 
for«i|cii  niatUToD,  243;  bci^c^it  "f,  23H;  ruu 
into  by  i*lilp. '^1  ;  etntiUod  Btnictnre  uf, 
S9D;  MuttM't  tiffcctii  (111,  247;  iyiacaS  torto 
of.aAd  imnH^Mon  of,  238;  wa«b  liiwa  on, 
385. 

tos,  |«ck,  348;  filaiDotl  by  dtatoms,  34!>; 
•traun,  24!). 

Idinaiunon,  163. 

Jadvlfaaoaa,   FApalt  eold  in    I'HUjrnyKa, 

vA%* 


Ilo  lua,  pUo-dwollIn^a  at.  808. 

Imaccehmbus  IkLakd,  114;  put«ition.Rpf<(^ar- 
aaoe.  nud  Vf|?elatioD,  tlA;  (jfrtiuin  wtUHfii 
at,  llti;  penguiDB  al,  117  ;  utbor  birda  at, 
122  ;  wiM  ^uAtiiiinil  jiign  at,  124. 

luatTlfv,  uicect'ir  uf,  15'.* :  of  Hbaru  IbuucD, 
2.10  ;  t'l'la^c,  671 ;  at  tiuuimits  of  rulauioea, 
8M  ;  of  e^T.  I'ai'l'b  ik)0&s,  73;  ■warma 
uf,  blown  otr  lanil,  H6. 

lutur-briH'dintc  in  ialanilit,  613.       , 

Inrocatiiiii  uf  windj!  it  Fiji,  .1*1. 

ijM^"  ut4.  »46,  41UI. 

l^l^t^,  <4a»,  461. 

iMlni.i...  „  -,..  ,  u>.v  -  „.. .  lui-  invDetigation 
of,  6W. 

Uln^ioru*^  44A. 

Itob.  Vcgrubles  tho,  JHtt. 


Jack  fruit,  88,  B93. 

Jaian,  4Kl. 

jBnaii<«H«,  picture  bookx,  ^0;  Bight aooing, 

4m3  :  wuturn,  drink  uf,  496. 
J«tnip/M,  curnu,    57,    WS;    iM*$pifbU»,  78; 

mmtikof,  102  ;  ttrms,  7V,  63. 
Jxrriutr«,  Mr.  Owtn,  on  jihofphorwoRKV, 

JfiwVharp,   uf    Admiraitj   lalnDderai  471 ; 

itf  LHt«<Mi,40l. 
JtAK    Pr.usA5D]tz.    587;   Sea-ala}thatii    «t, 

201 ;  Fur  fienJ  uf,  Ki>nl  of,  6tNt. 
.}t'iL£it,    Mr.,    on    ciiIrArvoiui    rock,  21;  OD 

lUiNK  Iffi^icn,  347. 
Junijtertu  Aur^uinuif ,  23, 


Kaara,  at  To;faA.287;  drlnkinff,  820 :  niwU 

of  prfi|>ariiig,  eflecto  uf,  &o.,  811. 
Kakdatl'  Ibland,  801. 

KnthtfHf^  /MfMcoDfcrili,  68. 

'  -.  87». 

KBorAiaa,  394. 
1  i         .      >'•  KAKn,46,  136, 1B9,  IM. 
KorKutslxu    t'alitMgi..  deMcribed,    W7,    191) 
MwdN  nf.  <<atfii  by  t<«l,  IDO. 

KRIKit'lUJLN   I'LATKAC,  170. 

K».uMAiiiic    Ihi-anux,   2»0;    drodgingB  olf, 

.'.Hit. 
Kiiu>Km  J.  U.,  M.D.,  on  Ckimi*^  210  ;  on  th« 
flora  of  Ow  iliutrrrM,  188. 

KlUAClA,  t*r  n. 

KingfUber  laijiMi],  68;  ivwala 

iitade<if  f>  ",420;  m«riD« oablti 

of  a,  llJi. 
King,  Kalakai'A,  497  ;  ThackoMbav,  809, 

31'J;   liBOIt4iK,  of  TnxoA,  »20. 

Kioto,  4>Mi. 

KiBK.  Mr.  T.,  on  Ih*!  Rata,  27H.  _ 

Kilclien  mi'ldrDa,  at  ibn  Ckm  or  Mooh 
Horx,  147  1  AuAttmliaii,  278,  364  •  al  Flil, 
aifi,  326;  at  Mao».ui.*;c'b  Uteaitb,  662. 

Kitea,  mod*  of  laodiug  of,  66. 

KXTBKA  f  ORacT,  the,  ItCl- 
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Land  (Trabi^  cmtcbicg,  586 ;    iaiMixg  mbbiU, 

651 ;  roong  of,  &4. 
I>and  Xcint*Ttiii«,  26. 
Lftnd  PlALarunm  H9.  154,  379,  494. 
Ijinguave:,  hutif  cif  by  eU  raccA,  btit  Eocluh, 

39 1 ;  Ma]«7  aod  Spaniflh  mixed,  405;  &Ut, 

«irnpHctty  of.  AS9  :  mvagA,  chaneu  of.  868. 
Lankbster.  Prof.  E.  Ray,  on  Ht»mo<flobiiij 

'JHt  ;  nn  TniTHAfnAl  AnoelidAof  KBaorv- 

iMS'a  Lanis  iKV 
Ijtrus,  (intmnicfinv*    156,     212,     280.     278; 

AV>P(»  ffottaruC/r,  2t'>C>.  fUf^ ;  i^v^m/mm,  36G. 
Liuein,  l\u\  u»eA  In  the  streMs,  644  ;    uaft  of 

in  n.'bbery  and  Uirtatiua,  54^. 

Liiugliter,  of  FijiaoA.  337;  renurka  on,  3S7. 
L«v«,  pobda  of  flnid,  aI  KriACIU,  501 ;  flonr 

in  I.<fACi:ES«liii.K  iHuiyu,  127. 
l/tranihUa  mtvni^/itiin,  42. 
Lcftves,  vertlcaliiy  of  Aasdmliui,  explained, 

264. 
IjNvmom  e$ctdUnta^  344. 
LBmoT,  fren.  Sir  J.  H.,  seU-sowQ  ^nipes 

fiiund  by,  24  :  uiislues  to  Expedition  by, 

Leooe,  Rav.    .fAwu,   on   OhinMe   natutml 

history.  431. 
Leprosy  at  Uip  Hawaia!v  Islands,  612, 

ijeunuirndron  nvffrntrum,  142. 

I.jlwtiiinii,)(OurinK  of,  420. 

Lti-lieiiM  at  Kkk(iL'KLK»*b  Land.  198. 

Limeptono  bed  nt  St.  Jaoo  Islasd,  64. 

lAimitrUa.  liM,  227, 

Umrt/M  rottmdicaudaiut,  403. 

Limyitla,  402. 

Li  S](i  Than,  mrHlicAl  wdrksof,  426. 

lAthoflittmut  ratMii<jrru.i,  47. 

/M/iftAamiitiiim,  47,  ih> ;  ptti^vyjrpkmn^  76. 

LiTTLx  Baba  Island,  16.' 

Liroxr,  riait  to.  30«. 

i^rmntin,  Afptna,  III.  167;   H^tt/timi.  113. 

Ijiranthtt.t,  AphyUwi,  h\b\    frli'mfroiiirA,   645; 

Hurtthjf^ift^itiM,  545  ;  eticalptoidef,  643. 
LuUux,  the,  396,  402. 
L»tm  inwuptU,  habitn  of,  1644 
Lour,  Rev.  H.  O.,  on  Dipt<?rn,  559. 
/Mmhrifrnha^  1114. 
i.yttil'm  Krn/utlrHtU,  167,  169, 
/Afeojwfiiuw^  USS. 
Lyogit,  hubiu  of,  18;  on  board  the  "Chai- 

Icngw."  6'.»6. 
Lyri,!.,  Sir  C,  on  fliffusion  of  pUntfl,  886. 
LtifotHum  rrtimfatuM,  296. 
Lyre  Birds.  261,  270. 


M. 

Afiritiiitrimi.  ;1K5. 

Mh.iu  Ulanp,  excanion  tn,  H14. 
McAkthur,  8ir  W.,  feat  of,  in  Nrw  Socth 
Waien,  2117  ;  on  Lnrtin/hus,  645. 

JUA<.'IIONAtI>  iHLAXn,  216. 


31aci>0!(Ai.d,  Dr.  J.  V^  ILS.^a^ 

326. 
MacOiujtkat,  Kr.,  tBO  ;  on  Oudaoc**  ^ 

858, 
Uaclbax,    Stair-Sars««m     O.,   JLV^  W; 

oarioiu  medical  f<«  to,  ML 
ICacuiab,  Capt  J.  P.  L.  P.,  RJ?.,  uaoT  tlr 

gun,  698. 
Maeroejfttis  piri/en,  116;,  306^  ?S7,  S<7. 

MACTA9  ISLAVn,  40(1. 

MADBKAfSS;  rap  worn  bj  peManla oC 4A ; 

etnwtfi  of,   Oraxd   CciLai.,   39;  esMit 

effect  at,  61 ;  wine,  40. 
Mmirvpom^  17.  306. 

MA0B1.LAX  STKAITS,  649. 

Masenta,  luelem  on  a  dark  akin,  4fi8i  i* 

Ciiina  and  Japan,  4W. 
Mnjaqften*  txquintttiiali»,  187,  208,  £64. 
MALAxnti  Island,  4<i6. 

MAUfcNlPA  [SLAin\  406. 

MalayM,  at   the  Caps  or  Qoob  Hon^ 

pei«  kepi  hy,  $»t. 
Manchioeel,  16. 

Manganese,  used  as  pftiai,  44S. 
Makilla,  411. 
Havvx  Loa,  fann  of,  499;  glow  frorn  cntir 

of,  500. 
Maoria,  canuibalism  of,  839. 
Maoriorifl,  340. 

Hap,  Tahitinn  mountain.  520. 
Mahco  Polo,  on  tliu  Tuicom,  414. 
Marion  Islanh,  liiS. 
Mnri«upialH.  dij.tribati(m  nf,  142. 
Mas-afcera,  birds  of,  689. 
Matrrin  Hrdicn,  anrieni,  in  Evglani*, 

Chinese  and  Japanews  438. 
MlTUKt;  ISLANDrS93. 
McKkllau,  Mr.,  oatricb  fann  of,  I5L 
Mbanois  IsLANUe,  432 ;  dred^u^  off, 
Medicluo,  Chinoee,  4^.0 ;   old   EngUaJ^  4tt, 

427 ;  fleah  of  atran^ce  &nimaU  oaed  ae,  97. 
MedujttB  in  freali  mtM*,  272 
Hfmpodiiu,  c^gM  uf,  403 ; 
MelagUmacHt,  95. 
Melboame,  266. 
Mkltiu^  I.sLAxn,  226, 
ilfrmhnmiftirrn,  667. 
Mfropn  omatiu,  3;»3,  3ft5. 
MrMoplfMlon  Ijn^rtiii,  157. 
MeSSTVU  ClIASyEL,  Ihf.  519. 
MrtutiuilrrM*.  It'iX :  Hultiuht  and  /IvrUv, 
Hi^ntiou,  of  nuiinaU  lu  Ibe  deep  mi 

SH5  ;  of  bini^  to  Ri'miuda,  24  ;  o(  Unbof 

tho   Sandwich    IfULANttR.  b\M\;     nl  Mr^ 

TOIIRFJ)     Stkattr.     ACA  ;      of     pcnipii^i, 

turtIeK,  and  seals,  138. 
Mice,  at   Kkuna.voo  ho  Xorrona,  79;  tX 

Thittan  da  ('cniia.  114 ;  at  Mauios 

St.  Paul's  1rlani*8,  181. 
MiKLuucHO  Maclat.  392  ;   at    Au<»nur 

Ulandh,  450,460. 
AfierogloMum  (UffrrimHrn,  362. 
Ml£118,  Mr.  K.  J.,Cnutaceaor  Knuatu 

Land,  215. 
Mill,  women  at  Ibe,  lu  tJi»  Aionsf,  84. 
jViV/fpont,  m#r/o#a,  etmcture  of,  6i5t 

iap  of,  S«8. 
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MUUporwIa',  S07. 

MlUn  EDWAAM.  U.  A.,0D  iZfcMafu£Jl«wt,4£>. 

MnrDOKAO,  S8&. 

MSiriouriM,  DMoh.  H9\  at  Fui.  «16,  820» 

n?,  SaO.  a36 ;  at  toxoA.  2Hf>,  2R7. 
MfmHiMr.  W.,  moawMuf  Mauiox  I^iLAyn. 

161;  momm  of  Tki«tax  da  C'lmha^  13«j. 
MiMlpto*.  90  ;  leaflea  on  cactus,  &i6 ;  rari- 

aUo  oo  AttflUaUAD  tnWj  b46, 
XoMDA,  Dr.  K.,  OS  the  fligfat  of  Kljing-flsh^ 

d7Q,  £71 ;  oo  deep-«Ba  animals,  Ml. 
Mola.  Ui«  Goldea,  147 ;  ibe  Sand,  haUts  of, 

145 ;  Uiits  aod  Bodeut  eompnredf  146. 
MoIm,  bairv.  si^niflcatioD  of,  451). 
Uolloaca,  afaeUt  of,  oompoaing  n>ck,  19. 
iloUynavk,  183,  254;  Dwttf  of,  1:29. 130. 
Xoaaatffrifla,  Chinese.  421. 
MtrukfTA,  Mt  St.  JaooIiilaxd,60;  Rg^urMof 

iti  <  tiiuf^'  UMiki,  4..'9. 
JUorUtti/'Mttama,  191. 
llurmiues    at     IIkauu     IfiLAXV,     217;      at 

Kjtlf.rBLlN'A  Laxij,  IW. 
If  orbid  growlha,  tine  to  Mivendon,  4#W>. 
MormtmfntUTcuia,  Ci'ltic  naia«  uf.  1^. 
Jiormt^a  tiMphmtma,  lU,  171,  187,  SOO,  i23, 

217. 

,th<*.  SDfi. 

BY.  lUtv.  f'ANoN,  OD  the  deaoeot  of 

len,  544. 

LIT,  Mount,  IWi. 
ICoM,  Staff-Surgeon  lLN.,nn  Arctic  ico,  SftO. 
JWiMMM  *t  jUAH^  laiJkXD,  '2'iS. 
Uoiiod-birUa,  3/>.*t,  d(>A  ;  eg^  of,  403. 
Mttd  «])rine,  Asnuts,  37. 
Hnlc,  and  horae  aa  tuuunljuiiMni,  «nm|»r«d, 

&1M;    luad  uf.   in    IIkazHs  1*7;    riding   fai 

flaAUL.  !U;  woundtMl,  547. 
V~-'  r      T'  ,,„„  vyn,  on  EucaiwluM,  260. 

v,27l. 
-■I  ""ir.  JntiN,  at  Kl.Tr.Atimi  [KXiAsrD, 

doJ;at  llL«itoLriTLUT,44.1;(m8barlu,  9; 

ttfle  nf  t<>ur-n<»t  in  deep  wat«>r,  by,  475. 
I/.,..   <_,-*,,  ,jjj.  i»,v«i*j#r"/j«»,  517. 
'■  i  ipu  and  development  nf,  II. 

':  "itoKK,  Mr.  S.  O.  J.  W.  Van,  on 

iriym^i,  :i76;  al  Teiwatk,  Ji'O, 
ItiMiie,   oritcio  of,  ^Xt;    inittrumonta  of,  In 

VM  AttMIliALTT  UlaNIM,  471;     kliuvlrdga 
O^  by  iiiiNlnrn  ilaw&iana,  4!:IH. 

mm  irmteata  ontca  bv  wala,  20d. 
Mythiral  aiiinmh,  42fl,  4A0. 


M,  rertiariilar,  uf  sunttirru  atiirualN,  ItM. 
raitw,    Sir  G.   S.,   exciirDion  with,  Alf,  71>. 

84;    maotinivrea   atuungat   icntiencfl,  252; 

landing  with,  at  IIbauu  laLAMli,  917. 
larwhal,  tha,  424. 


KatBiftl  MtoetioD  anwngvi  wM  bona*,  frM. 

.ViurfMcCU,  &?2. 

XoMtiloyrvpgtu  mimntwa,  66IL 

.VowIa/m.  oruamool  madv  of  abvll  uf.  S46 ; 

JhrrvmpA'Um,    300 ;      A)a^p4^Mf,     Uring, 

naught,  :fV7. 
Navi  RA,  a-2H. 
Na  VaUni  Tawald,  317. 
Neetarmia/rmitia,  862. 
.VecteniMiAr.  145. 
MelaoD,  flaK  (^I'tared  froDi,  8. 
NBLaox,   Maj.>r-<jen.,    K.B.,  oo  gftdugy  of 

BlRMlDA,  21. 

Nomertiii«i  Land.  2<;  FeUgic,  £71 

.YqpjUo,  web  of,  oU. 

A'aw^Ma  .<tc«A««,  1S2. 

Aimyoyoa  Tafdm,  198. 

AVrCrra  ^/rrvMo,  111.  Ill 

\fwncirJiin  rrrmitn,  122. 

AW..r.  l:i| ;  .\ffri,iii,natU,  279. 

Nfltlr* cella,  tubu iotupoaed of,  408;  of < 

8K8, 

Niw  QrcfBA, 432,435;  drift  wood  froai,4K. 
NiwpoKT,  Mr.,  on  tha  genua  Atya,  61. 
New  HanajKEa,  34<K 
Nxw    Z«Ai.AND.    277;     art    of,    cvUtod    to 

Hawaian./>10:  tiki»of,&09. 
Nmhtiniialk  lai.AXii,  12rt. 

jVtnrrx  iMHtintnky  352. 

SitrHa  Amarrtica,  IM ; /(aafir>  290. 

NLKL'AtOrA,  2N6. 


Oaiip  IsLAxn.  495. 

Uasia,  miniiiturti.  />L 

Obaidian,  laot^iraiiii  of,  408. 

{kmmliM,  1N3,  208,  4911. 

OetaenemtA  flyrA*iM,  de«ribud,  687. 

(kUiptts,  125. 

fEcoAmit,  104. 

lkif}»n4o^  tA,  40<H  •   i/TiFUir,  hatttta  nf,  48. 

ifatrtlata  t^$9fmt.  hatiitu  of,  2"^. 

Ol.lVKH,  Trul.jon  |>laulM  of  Majiio:*  IsLAlTD, 

170, 
Ol/rrsia,  73. 
OlfSLOW,  Capt.,  R.N..on  chaam  formed  by 

rain.  267. 
f}:'-'-'.'-f  pritdkium,  456. 
(  '  rAtioiiit  of,  al  Taanumi.  2  ;  at 

OiM^a^uius,  .\uslraliati,  sboiAfng,  3tf7  ;   trapt 

lor,  257. 
Ornrlna,  JajMUieaa,  n>Diiultod.  483. 
Oro^OTO,  4. 

Onuig  I'lan,  (tJffntfl''an''e  nf  hatix*, 4JtO. 
Orange  and  I>  in  TAitm.  524. 

OrhttniUt§,  >!■'  m,  i»9'J. 

(hra  AiuonKiiL  .  -   J. 

(hyttnt^,  wry  lar(f«,  UwJ. 
OrtinnifTit.  Mawatan  Hook,  origiu  of,  All4. 
( '  '<i*  fioroJorii,  262. 

t '  i-i§ruitm,  873, 

L'-  ■  i 

iMikiintoTvr  in  hut  watar.  410. 

OiHfmgo  Ifigfmttit^  107,  ifti,  IW,  IWl,  205, 2M. 
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Ostrich  fftnn,  habits  of  the  birds,  at,  Ac.,  151. 
riches, yoaog,  on  bnu>dthe"GU&lleDgar," 

OtatiadtM,  Ibtt,  304. 

O'Mbaiu,  Hot.  £.,  on  DUtonu,  21G. 

OtottiuruM  microitftit,  2V2, 

(Hters,  the  aoa,  4iH ;    the  CUwleaa,  habiU 

of.  U4. 
^tu  Hmrhioftu,  GOO. 
Oruium  ovum  shullB,  466. 
OwKN,  Prof.,  on  (o«aU  Mamixuli*.  423:  on 

t'imtrlifrrmi^  &2A ;  on   tuaka  of   /ifJiioida, 

Owl  fturl  rnt  In  MUDB  hole,  4B1. 
Ortilu,  135. 


F. 


Picrnc  OcBAK.riiilloiirH  in,  5W. 

PftgodA,  ttit'  WluuaiKW,  419. 

Pajytdroma  tdtrn.  tfo3. 

Ptttniridm,  terrestrial,  17,  304 ;  depp-SAa,  &9<K 

Pfttotiog  of  the  body  at  Fill.  831;    at  th« 

AiiM[KALTY    Iiii.AT4h8,    4 till ;    of    face    in 

Jai'AN  and  Chika,  4H9. 
Palniooit  in  frvAh  water,  60. 
Palm  A   Ialaxd,    seeu    from  tUa  PBAK  or 

rnJiuaruM,  74;  /rmiteZw,  642. 

Pititfthrta,  4«.  78. 

P<utdiiHN4,  -294.  370.  499. 

Patuittrtit  with  f^oA  attached,  281. 

Piim/um  hiiiiiHttM,  470. 

Pamcch,  Dr..  ou  Arctic  ve^tation,  226. 

PAPHRTB,  town  of,  611 

Pajtili"  fetoHia .  tsy. 

PniniiUeii  Aptnldf  li7b  ;  pnpuaiut^  392;  rubraj 

Paritium  Ttlhcrynt,  497. 

Parroquet,  211 ;   bruah-ton^ed,  86^. 

PnrroL-t,  African,  abip  full  of,  41;  not,  on 
board  tlie  '*  Cliallotiger,"  394;  at  Tonoa, 
2U2  ;  ol  Fiji,  1M4,  322,  32J;  at  Aru,  372. 

Patauoma,  fjorda  of.  6U». 

PalAfcrooiaiis,  Aaluling,  661. 

Pairlta,  UH. 

Peak,  of  Tbkbucfi'B,  atwput  of,  2 ;  uf 
Teunatx,  ascent  of,  3U2;   the,  of  TlusTAV 

DA  CUNIIA,  109. 
Peat,  at  UBKXVnA,  23  ;  at  MA&rov   IsLANIi, 

106. 
Pela^dc,  animalK,  rtiugo  in  depth  of,  676  ; 

aoimalfl,     protective    cojouring    ^U    ^^t 

.^Ut' ;  pUuU  tad  aiiimaie.  6t>6,  676. 
/V/nn/iWHnt,    163;   at  Tristak    DA  OrKKA, 

134,  135. 
Prifigofymfrte*  Rolltstmd^  560, 672. 
Priainjff  bicohr,  ^92. 
PtUa  fnjtreola^  151. 
Ptlm^iiti'iJf*  ttrinatrU,  129, 171,  208. 
Pclf'a  hair,  formatioa  of,  602. 
PfikwiuM/tuK'nji,  habitfl  of,  11,  16. 
Pengmna,   113,   lift;   origin   of  word,   1241} 

entou  by  seul.t,  lH|t ;  Ja^^-kaM  of  tlie  Fai.k  • 

LA9D  I'sLAXim,  560;  Jackaas  at  the  Cape 


ox  Goon  QoPB.  156 ;  Johiuiy,  UA.  W-;| 

King,  176.  197;    aeaUng  in  oar^  IMi 

used  a«  fae),  22t« ;   Rock-hopper,  176,  WJ 

KoiJik-hopper.  rrtode  of  awimcoin^,  n",r 

i»pue*itivcuey8  uf  iris  of,  llH;  Bock-boyplt^ 

Dumbcrs  of,  at  IjiAorBaprm.B  laukxo.  II!) 

niigrntionfl   of   133;     fiock-hopper. 

worn  by  feet  of,  12((;  Rock-hopper, 

of,  12IJ,  li!7.  13-J. 
PrHtncrmt*,  laany  drcd^red,  5W. 
Parnm^i'-j  wtsidn,  hunting^,  2tJtf. 
PcffophtMalmuM,  21to,  32i. 
i'rrifiatui,  at  St,  Thoxas.  14 ; 

ture  and  habits  uf,  159;  A'* 

27tt. 
Peritt-ra  y<'«//r''yi,  71*. 
PBUtrAOUAcr  HrrBR,  92. 
Pbkon,  on  drawings  of   Atutraliaui  Blaria. 

276;  on  the  ^^ea-e1ephant,  228;    flfw  ol 

Sett-elu|>)iaut.  20:2. 
Petrttl.  tiivuig,    habiU  of,  2tW;    Giant,  171 

IW).   264;    DMtiug    of.  207,  521;   Snov- 

white,  '25S  ;  flight  of,  669. 
Pharfhun,  2i<'A  61«i,  J2l ;  cetAervw,  56S;  jiv»- 

n>yrfic,  26.  663. 
PkatocrocoT'ar^  rtrnwont*,    neitiizig;   of,  fU 

at  Hkabo  Iai.AX&,23<);  C<vw»#w,  152,  U&j 

imperials,  230. 
Phuatt^sta   tmlpma^  iibooting,  267; 

of,  itiS  I  traps  for,  267. 
Phalanger,  Woolly.  3*H,  466,  479. 
PMalarvptu  kyf^bornu^  4&i. 
Pka$eog<tbi  pefm-illata,  2^ 
PhajctHorrtot  riMrntiui,  259. 
PbeaaHnU  at  the  CUhx  or  L*oon  Uopm,  14a. 
PiiiLiri'i^B  NxAxns,  31*6. 

Pkom  Oretnlafuiic-a^  lH9. 

Pho»phore!*cencQ,    in    deep     tMk^   MO; 
Pola^ric  aiiiTnai.t,  674. 

Pk^licnnrfMnta,  UO,  111,  115,  IS6,  185. 

PJtyitiliu  AHitlni/ij,  -JB'.;. 

Picuif-ti,  MiuiHterial,  266. 

Pico  Iblaxd.  32. 

IMgeon,  with  aberrant  plumage,  3tl3;  Fm^ 
292,  804, 364, 382,  3«6,  47'> ;  Fruit,  ^8wAm 
of  tjautf)  by,  3Md  ;  Ground,  S6V;  2f«ai«gt 
SH2;  at  8t.  JAtH)  IsiJljrD,  fiOi  •!  JoAS 
FHHyANriR?^  a42. 

Pii;aim  EiigUith,  416. 

Pigmies,  the,  428. 

PigH,  of  the  AnUIiULTV  iKUUITlft,  47H;  wild. 

12.%  1H3;  wild,  dustrnying  rraba,  400;  M 

Tahiti,  .j17. 
PigtaiU,  Chinetie  and  Kngli'^K  4itt. 
Pile  dwcIHttga.  Papoaa,  416;  ""ililtnitl 

and  origin  of,  396-40(1. 
Pilgrimi*,  JftpaDCiio.  4**4. 
Piptr  methi/nfittan,  311. 
Pilot  ash,  2H1 ;  hilWtt*  of,  9,  10. 
Pillows  of  Tongand.  JapAneM,  ilc^,  2tt&. 
Pine-apple,  fabn*^  niade  from,  41 L 
PUyriuf**  crrticolor^  380. 
Plan&riana,  large,  uuurine,  402 ;  I.uul,  89,  Hi, 

2711. 
Plants  introtitiood,  Hupremaay  of.49€;  <Btf«- 

eioQ  of,  by  Hotatiou  on  ma,  19^  3^  419, 

433 ;    diffutiion  off  by  /VvcvAaridb,  53S; 


^ 
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diffusion  of  bj  winds  and  birda,  24,  164, 
S86;  on  board  the  "  Ch^leuRcr,*'  b'H\ 
imDM  of.  in  depth,  ^1 ;  Tftlngic,  216. 

PbtenriHM,  S70, 1(71. 

/>fa^Ofnw  j^iAiMUi,  304,  SUf  Sa^t  tebmmtU, 

an. 

PtfurtrntctiilM,  PeUgic,  281. 
I'lunu^'.  Bbomut,  of    pigeon.  SOU;  cbanfre 
(•r,  by  horon,  '2i)l  ;  nf  youo(^  utstriches,  \b2. 
P,Mt  rtfohi,  ir>5,  MT,  TZi. 
f  ot'try,  oriifiii  ol,  33J. 
Potyopoiftm,  5K0. 

PtttjfpodiyM  Atalniff,  tA7. 
ropuUUun,   of    IIkahd    Ulaxd,    VS9;    of 
ToNUA,2tJ7;  of  Aduiualtt  Uulmus, 47H. 
rorfupitu),  hoi«  of.  16^ 
/WtfM,  4M,  344. 

P(trpt>i»'fS  80, 271. 

POKTO  UllAM>B,41. 
I'ObT  .lAOKAOX.  30tf. 
rOKTO  PlUtA,ftf». 

ruB&usuiK  Ihla.vd,  CRU2KTt,ltJl ;  in  AMT- 

AitcTic  :!?iit,  )fUDt«  of,  324. 
I'orrfe,  Ur.  1'.  H.,  oti  hnbltK  of  tbo  KaVa, 

2*'J;  on  Aptrr^x,  »ii>. 
ru.«(TA  Dklmada,  S'J.  j57. 
Pnvn.  freoh  w»t«r,  st  Caps  Vbmdm.  00 ; 

al  Fiji,  824. 
Pn'MTire,   Ihv,  in  Urn  devp  M«,  679;  offeet 

uf,  uu  aiiiiimli),  6H0. 
PkINCH    I-IJIUAHD    iKLASrVB.  108. 

iSimtjUa  tmtUctrritvlwa,  1A7,  U'^'d,  1»I.  22i. 
/Svrtt.  12U,   IHl,  22i«,  263;    dft^^hluM,  haUlit 

of,  207. 
/VorWiandLr,  iOfl. 
l^rorttUtr'tn  rofTrnla,  521,  499. 
Pn>C4*Niian.   m    PoXTA     DKtOAlML,    17;      ftt 

Haiiia,  m;, 
Proporty.  retninod  \nf  nntiTM  of  Aft,  Mh ; 
reliUivo  Vfttua  of  Paj)uiiu,  4M>  t    hidd«u  b;r 
MTkgiw.  itA7. 

Vmtrarttw,   \-\'2. 
l'T>*fnnttrt~u*  tijfinui,  78. 

PiiAMM>.Tioiv».  KlDK.  cipctiment  of,  377. 
iiilinvjMM^  IHwyitjfmrm*^  ZV2,  824;    ni^rbuM^ 

am. 

a;, ! 

Jtens  Qi{i>. 


rtrm. 


..•J 


itnnuirnm,   2V1 

I. 

»  on  sullu,  514. 


Pun . 

/^»M«,  u.  i:;;^;  fivoQf.  622. 

Pj/may\tnuia,  gmilt,  &K0. 
/^Kf^nj^'/n  fowiifa,  176,  180. 
/yroMwa,  ffUut,  674. 


Qumil.  panted,  ihe,  3G4  •  Al  St.  Jaco  IslaxI), 
66 ;  At  St.  VivcUct  ImiaXD,  64. 
I'm,  420. 


Qw.Hhs,  73. 

itucnpteiitJn  Kidoni^  hftUU  of,  190. 


lUbbitA  of  TKNUUrrv,  6 ;  of  CrOkktu,  1H8. 

!:  .  >*:    ,    '  at  Fiji,  ail«. 

I  iiBof.  2ita. 

1  1  '1;  failof,  UONOLl'Lt', 

4^7  ;  t-MinJi  i>i  Kii  tU»t  ribdluiii  i>f  (ttruik,  2W}. 
lUlKK  IsLASfD,  347  ;  Wnbi  of,  R48;    inMscta 

of,  3:»o. 
liiUliu  lurtnnUU  ft-tS. 
HtvnphtMOtK  €iriri,  02. 

AmoWm,  lOd. 

ibMMKWw,  bittmatvs^  168 ;  M»nir^y  194. 

Rat  I.<«iaNii,  f^ 

Rjitfe,  niwk,  oil  liTMiril  the  "  ('balleagcr,"  694  ; 

«t    KiJl,  »(IK,  KM;    Kiu)gKroo,    2011;    at 

Tahiti.  617. 
lUttAtiA.  .^it.  872. 
It«(,  coral,  Kiicircliiiff,  204  ;  Iwrrier,  vUU  to, 

■t  Fiji,  806  ;  at  An,  34»;  raued,  282,  M4, 

890, 40«. 
lii'liffiuo,  in  Uiv  Apmiualty  Isukum,  478; 

in  <'iiiNA,  420;  iu  Japak,  4H7,  4Ha. 
JitmiprM,  2(i. 
Jitiff'Tn,  (hf,  8,  IL 
/f^f^Mf'r.  142. 

r .      ,    ■- 

'MM,  605. 
'   i  IM. 

i   ii/*tzomorjihit  girdlMi)  330. 

j  KhirtnoiTitH  bern,  hii  Aiittdtilp,  427;    bom  of, 
cups  of,  427  ;  'nV A«>rAi»it*,  42H. 
^A^TM-Am/rfflwy,  1M.  270. 
I   RlUltlKA  (*HANi>a,  84. 
I    KiCIIAltDH.  MutNT.  11^. 

■  1,  153. 
I  1  ..  It.N-.oii  li«bit*Mf  binbt, 

,  ,V>.,al     iulnlAN    I'A   t'vXIlA,    1  III  (DOto). 

Kirtr  hud,  tittbiU  of  U,..,  3;.2. 
Kivi-r,  great,  of  Kwi,  1)22:  Amhtmofa,   Ute, 
432. 

Ituij.»axjx,  Pruf.  U.,  N'cCDMiiu«iiani<^d«ft«r, 
672. 

H(^HH,  Hir  J.,  on  U»bor^,  241 

Itc.SKMot  NT,  186,214. 

Rnwirr,  Mr.  H.  422. 

I  xcavatlcin  of,  by  i'o,  ly( 

1,.     .: COUllt  nf  ,V«Wl47ll«,  208. 

yCWM  mWvrceiiMtf,  870,  BOO. 


£taraUtwi.ni,488. 

SotvaplMyg  fwifwfi,  10^. 

fib/f«.6^;  axtwHtuuut  III!  tinklnp  of,  582. 

SalaUng.  the.  raUg<.>iiuiiis,  66t ;  icuuirtuon, 

8*7. 
AiMM^  roieraiKfi,  61. 
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San  Pdhinoo  Vallby,  59. 

Sanuhuuwt,  Town  of,  259. 

S&iid-btix  trtw,  1.^. 

Kkiul,   fHlcanesiUB    aod    lilicioaa    associatcdt 

362;  Bliiftingof.  18;  rock.  caicarvouM, 847; 

rook,  eale«ro<:>ui).  alweut  ai   Tonga,  2!^; 

trackii  iif  aiiim&lH  uu,  1.V2. 

BANKWICH  l8LA!<Dg,  tllf.  405. 

Saxta  C&L'Z  ILuoa  laLAKUf  cxcurniuu  to, 

Sarco4temma  Ai/row,  44, 63. 

BAKOASiKt  Sba,  ofi7. 

Aan^dMum,  'M'i,  8(17 ;  6n<tTi/(rw»,  M7. 

8av!ci»bk»,  Mr.  Hu^'akd.uh  Laridoi,  69, 266. 

6avii{^ea,    ooiuitiug    of,    'SoH,    4o7 ;      fluwur 

gardanft  of,    it'S;     furi^etfulucttH    of,  il-26, 

3>5H  ;  (lilllcuItieN  in  ImruiiiK  iHiiKiumafroui. 

45^ ;    nuHtxkt'M   of,  aa  to  wkite  mi-n,  453 ; 

relntivo  (iec<initinij  of  ticKos  uinou^st,  4fjU 
Sawflttli  i:i  fresh -triitLT,  825. 
8cLATtK,  Mr.  K  L.,  ou (fuck  uf  the  Sandwich 

iBLANtis,  500;  aud  Ur.  Salvia  on  PkaUt- 

crocorax,  280. 
Se^Uofa  peiitgica,  5<!^ 

Bcrew  pfuaa,  288,  294,  370:  in  Mavaii.  490. 
Be»-atienioue,  li^-ing  iu  tubv,  4tiM ;  il»tfp-«e*. 

409,586;  Polaffic,672. 
6«a  Ik-auB,  17.  185. 
B«ft-«:lephaDtct.  114,  171,  187;  boue»  of,  222; 

f.*.(l  (.f,  'lUb  ;  herd  nf,  201);  trunk  of,  201  ; 

luudu  uf  liiidtiii^,  lial>iu  of,  227. 
Seal.  Bladdernom*,  203;    foo^l  of.  1H9,  2<)»: 

Fur,  128.    IH8,   204;    Fur,  young,   kiilod, 

207;   fivimitiing  of ,  z(*5  ;  jint,  O^'i* 
tSiftJffUnni,  \artn\  5Hti. 
K«a-U*ui>ard,  200;  bumti  uf,  222. 
B«t  fSorpt'iu,  the.  -180. 
8cM    urehiDs,   with    [>otnonottfl    tt|>ineH,    12 ; 

Uiriugfi  of,  42  ;  at  FIJI,  3U7, 
Bbbmann,  Dr.,on  FijuD  calendar,  295;  od 

Afu0a,  517. 
Seiuiug  at  .St.  .(aoo  leLANT^,  57. 
Sblkibk,  Albxan-dbr.  587.  588,  541. 
SisiPBM,  Pruf.,  OD  FuH^t,  524;    vu  luugs  of 

Land  (.'rabs,  3u5. 
^ifftiiia  </itf(Uiteit ,  2tiU. 
/ieroUs,  iarp'.  iiKd. 
8«x(inl  si.-h-1-tioii  ill  1mtt(«rdiotf,373;  oxperU 

litocitd  prupdHud  uu,  873, 
8htirkb,btFNl,3U8;  catcbiii^.H, 71 : colouring; 

of  nni»\los    of,  281 ;  frejihwaler,    at  Fiji 

and   elufwharo,   825;    lur)<i<,   caught,  57; 

Furt   .tackiioii,    27fi:    niza  of,  ami    UiveHt 

known,  lO;  trfatmcut  uf,  by  aailnrB,  5», 
StlAUfB.  Mr.   It  lJuWtiLBH,OU  birds  uJTKBU- 

ot;iaJBl<r'H  Kand.  214 ;  <m  ( Jromid  O  w-U.431. 
Sbeathbill.  habitt.  of.  171,  179,  19)!,  20ti,  209. 
Slu'i'p.   from    Fahtbu    [sj.anu,  515;  At  liie 

FALKI.ANI)    l8L.«.Ni:).S,  558. 

fiigiiH,  Fapuau.  expfMsiug  a  guu,  437 ;  ex- 

prirnaive  of  ktlh'ng  a  roan,  441. 
SUk-coltuu  Lreett,  15. 
Bllv«rtree,  142. 
Snion'B  Bay,  189. 
Siuapidftulnm  Vof/rUi,  61 
StuhiVHu'ffv,  12. 
iSipuncuUdu,  larvai  of,  402. 


STtrrcKucui.  Mr.  O  .  '.  &M. 

6kak,128,  181,174.  i  1. 

SUrea,  ctmditiiiu  of.  i  .  '•>iAi  pt 

of  Kurofteans  in  Uracil,  i02. 
SuAkeM,  at  Caps  oy  Good  Uopb,  IM\ 

by  BMTageB,  477 ;  Sm,  292. 
Suipe,  395. 

Soianttm  owttropcyfciporiim,  B39l 
SoxBRXBO  Ulatcd.  8.  589. 
SoxBasBT,  Capb  Youk,  350. 
Sonchu*  oUractHt,  1 15,  54  L 
Himbv,  Mr.  II.  0.,  on  IVWV  Hair.  502. 
SouDdiuff,  dofp  sea,tiue  uocupiod  iiL,i7^ 
Upaiaciiu,  140. 

Spartma  anmdinar'tt,  110,  115, 117i 
i«Mirttycyti»it*  Mu/nr/fMAM.  5. 
^ftrttlyta  ruificui'ariti ,  431. 

Spfun*itcu4,  Mog^UmkHM,  119,  125.  MA' 
iirmcr0u»^  119,  lAfi  ;  fm»w,  125,  1£KL 

UphMrnraa  hanvcvin^  74. 

Spider,  Ground,  13;  Ur)r«,  on  Ikxj 
"iMiklleuger,"  59*5;  making  ttori 
web.  K. 

HpidiT'w  web.  birdcau;:^ht  in.3tf:S;  atraugiU. 

Unnnilifiu*  ^helli  at  BBrmuHa,  21. 

'Sfwraaoptira.,  530. 

HT.  A.fTONlO  I6LAS(0,  41.  42,  50. 

StalBAtittf  depofdt  in  Btream«,  878. 

^^u^tiab.  gijLut,  aan, 

SUu-Iiuv,  glosay.  882  ;  BSdls  of.  tT^t, 
**af Ct  Jorui  biirta, 44. 
Slrmirtfm'hiu  Ije-ikonyr.  200. 
BTKPHBNHrttf,  Mr.,  excnraioD  with, 250. 
Utrrvfrnrim  An(aivtiai*,   UX  Wl.  174,  19U 
206,  254. 

rirpnln^  \~\,  211. 
8t.  Jaoo  IsLAXli,  r»5,  5il. 

Bt.   MICMAEL'K  ItiLAM>.  32. 

Stone,  aacrificial,  at  FtJI,  3t& 

Btouf*     JmphMii^ntA,     at     the      Al>i 
l»LAKl>!».  4i;h  ;  At  thtf  Cai-k  Uf  ( l< 
147  ;  gi-iudatonea    fur,   8o2,  31it ; 
Gudiuig:^,  857;    rU    Fiji,    813;  t 
modfHcatioua  of,  328,  4((7 ;   I'apuan, 
Taltitiui  adze.  628 ;  at  Tokoa.  289, 

Stone,  moaad»  tfurniuudi^d  bv  hUIm  of,: 
827. 

Siono  woapuus,  of  tho  AnairuALTT  Im^aBi 
4('»8  ;  sL-att^'tml  at  tl>e  Falkla^ij  IaLAI 
580  :  HaM  aitiu  Ktunv  club,  6lU. 

STfjKCK..  Mr.,  at  Fiji.  82.1. 

St.  I'AUL'fc  ISLAMI,  170,  189. 

St.  Pail'h  K01.TKH,  87;    sMWMdt  of,  7V| 

Noddies  nod  Uot^bin  at,  68,  72 ; 

of,  74. 
Str.iwlK*rrioB,  at  .IcAX  FBiiyAAuXB,5M; 

Tahiti,  510. 
SlniL^gln  fur  t<xistex)cn  amoii|^  bird*,  211 
8-r.  Thomas,  11. 
St.  Vinckm  ltu.A7ti^  41. 
Sttilit»l*Tidtr,  glnicl  ure  of  tho,  bt7-8&, 
SCcKLiNO,  Lieut.  ItN,  trip  with,  30B. 
SuK^'-ran^.  f^rown  fur  chewing,  11:  |4Bat 

tluuK  di  Fiji, 324  ;  ut  Ahhibaltt  ISLABI 

4tH;  wild,  828,  188. 
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bDHM,    R.    volt    WrLLXMQM,    36;     Oil      Ad- 

mindly  iHlatidcrH.'ldi;  nt  lIiMBOLiiT  Bay, 
442  ;  bird  Oftught  in  tipiilt<r>  web.  SH2  ;  on 
Carduoma^  til;  MnU  aiul  bnitertliM  of 
TkIvta.n  IiA  r^UNllA,  122,  1:H4;  iWth  of, 
614;  ■xountum  wilb,4(l*i;|'n}>erfiBn<ldniw- 
loipi  l«ft  by,  ^IH ;  iririgluns  lly,  V.r2. 
Alfa,  nc^pMuif,  l^ ;    ciffiimpf,  uont  uf,  849 ; 

M3. 
Sill  Iblaxuh, 306. 
borvtvolA  in  Chinoae  And  Japanaw  fiinar*lfl, 

4!MI, 
I  Swka  chftleU.  origin  of,  899. 

.  Swallown,  noKtini^  on  rfwka,  14S ;  «wn  &(  m», 

,  66,  4H*i;  on  Dfuntun  toptt,  396, 4fM. 

I  Swifta.  Tree,  Jlti'. 

SwiU,  U.,  Lieut.  ILK.,  iikffteh  by,  HI. 

awnrdfi»h,  253,  -MH. 

tiynapu,  tho  Admlmlty  worm,  409  t  l*r^<** 
ftt  API,  »44. 

8Ti<7e»T.  2M;. 

I  T. 

Taki.b  Rat,  18H. 

TABLaMui>xTAi:«,138;  KinovKLBSf's  Land, 

187. 

Tabiti.  518. 

TthitUiitt,  !);uf>rftnco  of  niounUUbs  by,  fil9, 

A23;   imtinDtt)  air  of.  AAli, 
Tai  Am  l(ti.ANt>H,  tind  daIWm  of,  182. 
Talriftitln  t.ntkami,  &A3. 

r.W/^,  Mil. 

TAIDAIirlUH.  rnifitcd,  (>7. 

'J  anioui^»  i>f  blrvls  In  inUitds,  J^c.,  123,  lOU, 
20U,  /tfi'J. 

rarynrftAi.  7  ;  Malattdii,  iV. 

Tiirw,  80,  4<J  I. 

TAttoiiing  of  Admirnlly  TAlandmt,  4(UI;  at 
Fiji,  SIM;  .Uf«iic^c,  i|(«<nlN»t,  4I»1 ;  r*^ 
Uli'i     *■  H.  412;  oriiftn  of, /»<>!•  (nntr). 

Tayii  iiilili.oD  Nsw    iCVAlJI^lt 

Tral  nt  KKiiol  ftL»N*ll  LA!llf,  190. 

'/V/^AkMI.    "(til. 

TlUi[..  ]  '      '       t  '•    -  -~V  UlJlVl.,170; 

in   li  'of  «i>u  wriiicr. 

Sif"  .  ^  •    gruw.    IH); 

luAitalMUiUKD  ul,  l<v  M^ft.  21)1;  ti(  mriun- 
Uin  ]xhiIm>(  Maui'oM  IHLAKIt,  l'lK;t|(tbo 
mouutftiuN  at   TAiuTt,  6lK;   •!   TiU#TAX 

PA    CVXIIA,  Ml. 

T«n)ptn«,  At  AuMttiAi.rr  Tia.AXPii,  473;  m 

Fiji.    .'(If! ;    uf    lloimoiui.    ( Witmi,    420; 

Fnpunti,  -147  ;  of  Hawaii,  M>I. 
'^ll^saIr^K.  2. 
TBy^AXT,  8m  EvxUAnx.  on  Um  MermAiit. 

421. 
Trrrl>nt  nuiculaUi,  vUe  bUdoii   nuula  from. 

4C7. 
TrrmH««o,  nmtji  of.  14.860. 
Truvatk.  nuU;  l'aAkol,aK*D4ca,  B9t. 

Tttrattrmwn  oi/rimtn,  :f6. 


TnACKomur.  Kinti,    l>um«  k  tuwn,  809; 

Jot(«rvir<w  with,  31lt, 
Tkalamii.  361. 

Thi«trf!*.  J«piini»iie,  4ii4. 

Thomkon,  F.  T.,  *  Apt,  R.N,,  »monK»t  AH- 
injnilly  iKlnnderv,  472,477  ;  at  UtMHOLDT 
Hay.  44;*. 

TMOMnnw,  Bir  (X  Wtviu.B,  llHJ,  IH6 ; 
Dirertor  of  SHeutUic  BtAfI,  1  ;  nn  Afif^ 
(k>a  jiln'uotnotiJi,  b^\  at  tho  dnpilgw,  67H ; 
on  "  Imploainn,"  i»K(i;  orn;in*t'»r  *<i  tbd 
Kxjteditiou,  ftttH ;  t>ri  rHugii  of  iVlai^ie 
AnioiAtf),  576  ;  no  |tlKict|>hurvwx<Dcr,  W'ti. 

Tlirce-to«d  Slutb,  roaiit4>il,  H7 ;  babiU  of, 
104. 

Thrriihinp  floor  in  tho  Axombh,  \VS>, 

TinrATTHe),  Mr.  Ct.  II.  K.,  iu  L'mtlon,  636. 

Thf/HHH*  arqeniirittntH*,  53. 

I'hjftutodactyiitM  6i2i»Mf lu,  M. 

rAvKMowoM,  40tt. 

Tii>4m&,  390. 

7'i//wi  mnsrhata,  IH6. 

TizAtLi),  T.  U.,  StAff-i'om.  R.N..  869,  878; 

AM3;    tomptrAturfM  of   Mauiox   I«LA?rD, 

I7U. 
TuftdA,  inuwing.  93. 
Tok«coo,  inirodiulion  of,  io  N*»w  OtiWKA, 

367;    iimrkrt    in    IVilakil,    1>7:    yi{>f^  of 

(liidaiiifR,  96A;  iiUMiki*d  by  I'AiiUAnit,  437. 
Tokotftu  jnrf.  Jjafl. 
Toinlm.  of  chirf»  nt  Fiji.  837;  of  OhinMm, 

at  TbkVATK,  3:U. 
To?tr.ATAiii'.  2>*2. 
ToNi-A,  Kinj:  tirorpo  of,  320. 
ToKtiHi^  Nthaits,  »«1. 
T«rt(>i<u*M.  162;  ItLfgo,  on  board  the  **  I  b&U 

l.-nftf  r,"  Mh. 
Toiirnnw.  ah«M"tintf,  ftl. 
Trui-ks,  uf  aulnialAluMnd,  161  •  of  AuatrAUfta 

Hla/'k*  on  lnw«,  iB»\  of  vmitikfyHcius, 

2»;3. 
TmeU-.     ■    r     :  -":    ot  r«iiiian»,  489; 

of  .\  :  -.  461  :    gear,  461 1 

Wii.i.  I  the,  46,60. 

Trap  fur  UiK^iwutn,  'iut<i  l<ir  wild  tiwliip,  3M. 

■■ At. 

lit    of 


Trap  fur  Vhwwuin,  J 

Thavbhh,  Mr.  II.  H.,  on  Ua»rJnrtN,  344). 


TiLiviiitA,   Mr.  T.   W.    I 
«in«rinmrw  by,  379  ;  mi  ' 

Trroft,  d«triiriion  of,  bi 
6a«i  hiirh  Hi   ARf.  iCI 
HWi:    l'..iiif*<>KilK.    at     ! 


vt>^z. 


I  iL.\  s  LA.Mi,  a 


:.-.*. 


y  ti    rMffliJp   fpim   •hflJ    ol^ 

>  r«l)ce  u(,  3trf. 

It.^,    ;    ,..  .1. 

Infftmin,  V7i».  iiol. 

TltlATAK    liA   ClXIIA,    lOR;    lUMCtJ   at,    184 1 

frUtioD*  of  flon  of,  186, 
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T^tmm,  S71 ;  kairm  of  moe  ot  4C8. 

TWadMff,  14C 

T  u  m  >  1 1  i.  viMlar  iMBpUa,  S17 ;  orar  ^nvaa,  8S7. 

TuiiUjr,  Uktf.  8M. 

Ti  HMAX,C«ptB.V.A.,ao  pbospborasetao*, 

57  i. 
TurncuA  nlhorrUtntnd.  I  fit. 
Tmrhft  irp^rr^tm.  SO?  ;  niV,  17. 
Turkey  Brti«h.  tlm,  369. 
Tvrmix  m'iitmtmoImM,  ^iH. 
Tnnutonc,  the.  34^. 
TttrtlflH,  36ti.  47!( ;  «gga  nf,  biitchin|;  of,  Ml  i 

iftnd  of,  6<tfL 

Tu«MM!k    glBM,   TUSTAX    DA    CcXOAf    lU, 

ur,  i2«. 


u. 


UU,  tho,  of  Fiji,  83H. 

ntiict<m,  ikn.  4:fi;    bom  oF,  QXiwriments  on, 

M  an  Antidote,  427 ;  tbe  origia  uf,  4^4. 
Vm'o,  3:f5,  826. 
U«fALLATA  PAM,  exconion  to»  644. 


a,  531. 

VAi^AaAiflo,  5 13. 

r«MW«,  134. 

TuiillA  At  TAinn.  5:£4. 

VAqOiiriuii  of  Urazil,  W. 

TtgeUhl(<  itcli,  Ibf,  U79.  440. 

V«getAtion,  Aiumc  and  Antarotio,  conti- 
Mred,  226  ;  dltf&rw  of,  on  deep  ma  bottom, 
&83;oftb»  Adhtraltt  iFti^ANnn,  464;  At 
Ari,  84.^  ;  Bt  Akv,  36A ;  of  the  AzoRXa. 
34;  of  ibo  ('aj-bof  OottD  UopB,  Ui>,  142, 
lutroduoed  At  the  Caps  or  Goou  Horv. 
141;  of  Tai-b  Vork,  miK«(l  a^pflct  of, 
361;  At  IlAWAU  ULAytt,  4'.i9 ;  of  UXAun 
Ulaxu,  2*24;  uf  KxuMAiiKC  Irla.tdh,  2H0 ; 
of  Matiku  Island,  *i^;  at  Tahiti,  61h. 

6'2l:  ot  TONUA.  :!k3.  2:m;  uf  buillCfi  of 
tliu  Wai  LHvr.  3-^3;  limit  in  albttidn  f>f. 
in  KaKbUBLBM'f  Lattd,  104;  in  Makiok 
Iblaho,  16S|  io  tba  Boimiuuf  Ibi^xdi, 
T25. 

VtMla,  h(if^. 

VmlrivHlUrt,  5Ft9. 

VBMKXAt'x,  M.  Juuis,  on  tanu:mt,  1(13. 

VlBdlW  iBLANDi,  11. 

ViHibility  nf  iKUnda  at  a  disUnee,  64. 

ViTi,:i'2it. 

ViTi  Lbvit,  816. 

Vult^kito,  of  Baitda,  aocvai  of,  862;  acUve, 

at      KlIUUTKLXX'a      JjAXI>,      IKli;      A''tiVfi. 

TrA''liytir,  4<K) ;  Hawaian,  oi'n])tii>na  of, 
60,J ;  Ktxieii  uf  vrpilAtiun  oli,  Ah, 

Voyajcs  objoctn  and  diiration  of  tli«,  1  ; 
Bjowneas  of,  5'i7. 

VuUiirea  at  bT.  ViifcBNT  Isx.a:to,  £3. 


^f'o^j^ 


Wai  Lvtt,  tfcs^  S21, 

WalUbiw.  Du^h.  3«1,  X«9. 

Waixacb.  Ur.  a.  B..  on  the  A^rmti  it 
TiiouAA,  14;   on  hnas  at  Thmxtt, 
on   JcAV    FaK3iA3ra«x,  Ma-41;   «■ 
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4.j ;      at     KBani-BLKN's     La>  i 
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